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NEW MACHINE FOB CLEANING AND SEPARATING 
THE FIBERS OF LEAVES, 

Two different fiber plants are known in Central America 
by the name pita. They are the wild pine apple (Bromelia 
sylvestris), also known as silk grass in Honduras, and ixtile 
in Mexico; and the century plant {Agave americana), com- 
monly known as the American aloe. 

Thepineapple " pita" grows almost everywhere in tropical 
America, and is much used by the natives as a fiber plant. 
The leaves from which the fiber is obtained are from 1 % to 
3 inches wide and from 5 to 8 feet long. When the plant 
is cultivated for fiber in Mexico the leaves are longer and 
the fiber exceedingly fine and strong. "When the fibers are 
separated into their filaments by dissolving the gummy mat- 
ter which binds them together a silky fiber greatly superior 
in strength to the best Russian flax is obtained — a fiber 
which is said to mix with silk better than any other. 

The aloe " pita " is also widely distributed throughout the 
tropical world, and yields a brilliant and strong fiber, though 
not so fine as may be obtained from the pineapple or 
bromeha plant. The leaves, which are from three to six 
feet in length, are thicker and more fleshy than those of the 
wild pineapple. 

The plants known in Mexico by the name of Lechuguilla 
and Hemquen yield strong fibers which, like all other fibers 
of this class, are commercially valuable, providing they can 
be extracted from the leaves at a reasonable cost. Many at- 
tempts have been made to do this, but so far with only 
limited success. 

We illustrate a simple and practical machine for extract- 
ing the fiber from tins class of plants with great rapidity. 
The inventor informs us that this machine will treat twenty- 
eight thousand lechuguilla leaves an hour. Samples of 
the fiber extracted by the machine are very clean, and the 
fiber is long and very strong. 

The larger perspective view shows the machine in active 
operation, and the smaller view, which is a vertical trans- 
verse section, shows the relation of the working parts. 

The principal feature of this invention is the scutching 
cylinders, A, which is provided with yielding scutching knives 
or scrapers, and intermediate yielding feeding blades, which 



draw the leaves into the cylindrical casing surrounding the 
cylinder and push the refuse pulpy matter outward through 




The scutching cylinder revolves at the rate of about 2,000 
revolutions per minute, and as the leaves are slowly fed to 
the machine by the fluted feeding rollers, G, they are thorough- 
ly treated on one side by the scutching or scraping blades, 
which press the leaf downward between rollers, J, which 
carry the partly scutched leaf downward to a second 
scutching cylinder, A', which revolves in the opposite direc 
tion, and cleans the refuse pulpy matter from the opposite 
side of the leaf, and the cleaned fiber is discharged through 
rollers, J, to an endless apron, K, below, which moves slowly 
and delivers it at a distant point to be dried and baled. 

With this machine the fiber can be very rapidly and 
cheaply extracted from fiber-bearing plants of the character 
above referred to. 

This machine is the invention of Mr. Eugenio Beovide, of 
Mineral de Catorce, Mexico, who has recently secured a pa- 
tent for it in the United States. 



X»c Fanre Battery for Trawicai-s. 

On FebTupry 22, a tramcar was run on the Leytonstone 
line of the {North Metropolitan Taamways Company by 
means of the Faure accumulator said a dynamo machine 
connected by cog wheels and gearing to the wheels. The 
distance traversed was about two and a half miles. The dead 
weight of thecar was 0J-4 tons; the speed reached seven 
miles an hour, although the car was not of the most advan- 
tageous build for the purposes of the experiment. The ex- 
periment was successful, stopping and starting the car being 
effected with great promptitude. The experiment was car- 
ried out by Mr. Radcliffe Ward, engineer to the Faure Com- 
pany. —Electrician. 



VERTICAL SECTION OF MACHINE FOB CLEANING 
AND SEPARATING THE FIBERS OF LEAVES. 

the opening, I, at the back of the cylindrical casing, F. These 
scutching blades beat and scrape one side of the leaf as it is 
fed from the inclined feeder trough to the cylindrical casing. 



Gold Turned into Vapor.— E. W. Morley, of Hudson, 
Ohio, lately exhibited two slides, each of a specimen of the 
metallic globules said to be gold, from the roof of the Mint 
at Philadelphia. These were examined with a two-third 
objective, and Prof. Hanks stated that his examination and 
treatment of them with acid showed conclusively that gold 
would become volatilized, and no doubt pass off in the 
fumes from the retort. 




BEOVIDE'S MACHINE FOE CLEANING AND SEPARATING THE FIBERS OF LEAVES. 



) 1882 SCIENTIFIC AMERICAN, INC 



208 



Sf titutxiu %mmtm. 



[April 8, 1882. 




ESTABLISHED 1845* 



MUNN & CO., Editors and Proprietors. 

PUBLISHED WEEKLY AT 
No. 261 BROADWAY, NEW YORK. 



0. D. MUNN, 



A, E, BEACH. 



TERMS FOR THE SCIENTIFIC AMERICAN. 

One copy, one year postage included S3 20 

One copy, six months, postage included 1 60 

Clubs.— One extracopy of The: Scientific American will be supplied 
gratis for every cmb of five subscribers at $3.20 each • additional copies at 
same proportionate rate. Postage prepaid. 

Remit by postal order. Address 

MUNN & CO.. 261 Broadway, corner of Warren street, New York. 

Ttie Scientific American Supplement 

is a distinct paper from the Scientific American. THE SUPPLEMENT 
is issusd weekly. Every number contains 16 octavo pages, uniform in size 
with Scientific American. Terms of subscription for Supplement, 
$5.00 a year, postage paid, to subscribers Single copies, 19 cents. Sold by 
all news dealers throughout the country. 

1'itiiibi tied Hates .—The Scientific American and Supplement 
will be sent for one year postage free, on receipt of seven dollars. Both 
papers to one address or different addresses as desired. 

The safest way to remit is by draft, postal order, or registered letter. 

Address MUNN & CO . , 261 Broadway, corner of Warren street. New York. 
Scientific American Export Edition. 

The Scientific American Export Edition is a large and splendid peri- 
odical, issued once a month. Each number contains about one hundred 
large quarto pages, profusely illustrated, embracing Q.iMost of the 
plates and pages of the four preceding weekly issues of the Scientific 
American, with its splendid engravings and valuabl ; Information; (2.) 
Commercial, trade, and manufacturing announcements of leading houses. 
Terms for Export Edition, $5.00 a year, sent prepaid to any part of the 
world. Single copies 50 cents. iW Manufacturers and others who desire 
to secure foreign trade may have large, and handsomely displayed an- 
nouncements published in this edition at a very moderate cost. 

The Scientific American Export Edition has a large guaranteed circu- 
lation in all commercial places throughout the world. Address MUNN & 
CO., 261 Broadway, corner of Warren street, New York. 



NEW YORK, SATURDAY, APRILS, 1882. 



Contents. 

(Illustrated articles are marked with an asterisk.! 



Alarm, the, steering gear. etc. . . . 20S 

Anti-vivisection 211 

Awl. pegging, new* . 211 

Brain wound, reiuarknb e 209 

Brick making, new system of*. . . 211 

Burnishing 209 

Car wheels, paper, how made 218 

Church steeple thermometer 209 

Color, blue, of water 212 

Crow the. 216 

Dsinish pohir expedition 210 

Decisions relating to patents 2i3 
Electrical oatents in the U. S. .. 218 
Electric bells, striking mech. for* 211 
E'ectric transmission of power.. 213 

Engine, steam, improved*. 210 

Ether, combustion of. luminous. 212 
Faure battery for traracars. ..... 207 

Fibers of leaves, cleaning, etc*.. 207 
Gas flames, increasing Jigiit of. . . 210 

Germs, malarial. 209 

Glass, composition of, the 2 1 

Gregg's system of brick making* 2i4 

Ink, rubber stamp ... 212 

Insane, occupation for the 216 

Inventions, mechanical 210 

Inventions, miscellaneous 217 

Inventions, recent 218 

Jupiter* 212 

Lac 217 

Leaves, fibers of, cleaning, etc*.. 207 
Light of gas flames, increasing.. 210 

Malarial germs 209 

Manufacturers, Am. in Australia 211 

Mechanical inventions 210 

Metallic designs photo'don glass 209 
Meteor, fall of a 212 



Moth, silk, variety of, new 215 

Natural history notes 216 

Nest, three-story, a 209 

Notes and queries 219 

Novel barometers — 210 

Occupation for the insane 216 

Ocean telegraph stations 211 

Ocean trip, fastest 209 

Oil of turpentine as a disinfectant 216 

Paper car wheels, how made 218 

Patent decisions, recent 213 

Patents, electrical, in the U. S. . . 218 

Pegging awl, new* 211 

Polar expedition, Danish 210 

Power, electric transmission of.. 213 

Propelling gear of the Alarm 208 

Rubber stamp ink 212 

Sibley mill. Augusta, Ga 213 

Silk moth, variety of, new 215 

Six Companies, the ... 209 

Soups and broths. Virchow on... 208 

Spindle, improved* 210 

Steam engine, improved* 210 

Steering gear of the Alarm 208 

striking mech. forelec. bells*... 211 

Tapir and young* 215 

Telegraph stations in the ocean.. 211 
Telephone s, Daniel Drawbaugh's 210 
Thermometer, church steeple... 209 

Turpentine as a disinfectant 216 

Virchow on soups and broths 208 

Water, blue color of, the 212 

Water for New York city ........ 209 

Water works for Havana, Cuba . 209 

Wound, brain, remarkable 209 

Zoological necropolis 207 



TABLE OF CONTENTS OF 
THE SCIENTIFIC AMERICAN SUPPLEMENT, 

KTo. 327, 

For the Week, ending April S, 18S3. 

Price 10 cents. For sale by all newsdealers. 

PAGE 

I. ENGINEERING AND MECHANICS. - Driving Dynamo-electric 

Generators. 1 figure. Gramme dynamo machine driven by a 

three-cylinder engine.... 5207 

Machine for Bending Angle Iron. 1 figure 5207 

The Severn Tunnel 5207 

Three-Cylinder Compound Engines of the Steamship La France. 

Two foot sectional plan, and half complete plan. 5208 

Loads which Locomotives will Haul 5208 

Experiments on Losses in the Steam Cylinder 5208 

Conditioning Apparatus for Wool and Yarn. 1 figure 5209 

New Take-up Motion for Looms. 1 figure 5210 

Improved Fulling Mill. 1 figure — . 5210 

On Some New Industrial Apparatus. By A. De Hemptinne. 10 
figures. Furnace for burning sulphur.— Injector for corrosive 
liquids.— Concentration of acid in vacuum.— Vacuum cocks.— Ap- 
paratus for raising water.— Steam trap.— Fire extinguishing appa- 
ratus 5211 

The Art of Turning. By Paul N. Hasluck. A critical practi- 
cal history of the art of turning. Modern developments 5212 

On Warming and Ventilating Occupied Buildings. By ARTHUR 
Morin. (Continued from No. 326.) Figs. 15 to 29. Lyceums and 
colleges.— Workshops.— Manufactories.— Drying chambers.— Bar- 
racks.— Hospitals 5213 

II. TECHNOLOGY AND CHEMISTRY.— Some of the Industrial Uses 
of the Calcium Compounds. By Thomas Bola s.— Distribution, etc., 
of calcium in nature.— Carbonates.— Some calcium minerals.— The 
chemistry of calcium and its derivatives ... , 5219 

On the Estimation or Salicylic Acid in Articles of Food. By 
Pellet and De Grobert 5219 

III. NATURAL HISTORY. ETC.-Whale Skeletons at the Paris 
Museum. 1 figure 5220 

Orchids and 11 owling M onkeys . 5220 

Joseph Decaisne, Botanist.— Biographical sketch by Thistleton 

Dykr 5220 

Nature of the Zodiacal Light. 5221 

The Nice Observatory. 1 figure 5221 

Conifers.— Size.— Age.— Hardness,— Economic value 5221 

Southern Development 5222 

Paper Pulp.— A new industrial king 5222 

IV. ELECTRICITY —Recent Wonders of Electricity. By W. H. 
Preece.— The first of two lectures before the Society of Arts, Lon- 
don.— Work and Energy.— Potential and kinetic energy.— Trans- 
ference of energy.— Electric potential.— Production of electricity. 
—Electric magnetism.— Electric alarms —Telegraphy.— Automatic 
telegraphy.— Submarine cables.— Electricity in railroading.— The 
telephone 6217 



THE STEERING AND PROPELLING GEAR OF THE 
ALARM. 

The report of the Board of United States Naval En- 
gineers, on the Mallory steering and propelling gear as ap- 
plied to the torpedo boat Alarm, develops results likely to 
have much influence in determining the conditions of future 
naval warfare. 

The peculiar design and construction of the Alarm have 
already been described and illustrated in these columns, 
(Scientific American, March 17, 1877). The vessel, it will 
be remembered, is intended as a harbor and coastwise cruising 
torpedo boat, carrying in the bow one heavy gun and a tor- 
pedo spar of special construction. The single gun has no 
carriage in the ordinary meaning of the term, the vessel as a 
whole serving as a carriage, while the (raining of the gun in 
azimuth is effected by the steering and propelling gear, the 
boat moving with the gun so as to fight always " bow on." 

For this purpose steering gear of great capacity and deli- 
cacy was needed, so as to hold the vessel steady while at rest, 
and to make her movements always prompt and thoroughly 
controllable, as well when backing as when progressing. 
The maneuvering qualities desired were first obtained by 
means of a horizontal feathering wheel, which failed, how- 
ever, to give the requisite speed without too great a cost in 
power. Accordingly the propelling and steering gear in- 
vented by Colonel fm. H. Mallory was substituted. The 
stern of the Alarm was ill-adapted to the use of the Mallory 
propeller; and such seems to have been to some extent the case 
also with the machinery used for driving the propeller; still 
in the opinion of the board of engineers the tests showed the 
system, to be satisfactory in all respects. In their own words, 
" the results of the experiments show the durability, relia- 
bility, and practicability of the Mallory propelling and steer- 
ing screw, and the efficiency of its application to vessels of 
at least the size of the Alarm, and its entire appropriateness 
for all the purposes to which a cruising torpedo boat carry- 
ing a heavy gun can be employed." 

The Mallory system consists of an ordinary screw pro- 
peller combined with actuating mechanism for changing its 
axis with respect to the axis of the vessel so as to absolutely 
control the speed and direction of the vessel's motion, while 
the propelling machinery remains in permanent connection 
with the screw and unchanged in its movement. The shift- 
ing of the axis of the propeller is effected by a pair of auxi- 
liary steam cylinders called steering engines, whose action 
is controlled by the commanding officer on deck. By means 
of the steering engines, the screw as a whole, together with 
its horizontal shaft, can be turned horizontally entirely 
around the axis of a vertical shaft, on which it is supported 
either while it is being revolved by the motive engines or 
when the latter are at rest. When driven by the motive en- 
gines it is a propelling screw; moved by the steering engines 
it is a steering screw; and it may be either or both together 
at will. The screw as a whole can be turned horizontally 
around the axis of its vertical supporting shaft with the mo- 
tive engines either at rest Or in motion. Neither the mo-, 
tive engines nor the steering engines are ever disconnected 
from the screw. The horizontal screw shaft does not extend 
into the vessel, but is supported in two pillow blocks situ- 
ated in and forming part of a hollow brass vertical shaft, 
the lower end of which is made into a journal and held in a 
lignum vitse v ertical bearing secured on the upper side of the 
shoe at the stern of the vessel. The upper end extends into 
the overhanging counter of the vessel, and to it is secured a 
horizontal worm wheel of phosphor bronze, the lower side 
of which is supported by and revolves upon the face of a 
casting firmly bolted to the hull. A wrought iron worm is 
engaged in this wheel, and the horizontal shaft of the worm 
is rotated by the steering engines in the usual manner by 
means of cranks. The steering engines thus rotate the hol- 
low vertical brass shaft and all it contains about its axis. 
The total weight of the apparatus, with a ten foot propelling 
screw, was a little over ten tons. To obviate certain difficul- 
ties developed in steering at high speeds with large powers, 
Colonel Mallory has invented an improved system, which 
employs two duplicate screws, having their axes in the same 
vertical and horizontal planes, but situated on opposite sides 
of the vertical hollow shaft and revolved in opposite direc- 
tions by means of a system of beveled gear within the ves- 
sel, the power of the motive engines being applied through 
the gear, instead of through a crank, to the engine shaft. 
By this improvement the steering is done as easily when 
turning in one direction as when turning in the other, and 
with the same power when the motive engines are working 
at their maximum speed as when they are absolutely at 
rest. 

In summing up the results of the trials the board mention 
as demonstrated several important advantages to flow from 
the use of the Mallory apparatus on gun boats. It enables 
such a vessel of small dimensions to support a gun of the 
largest size, and to use it with a promptness and precision of 
aim not otherwise attainable. The vessel can be kept bow 
on to an enemy when in advance, when at rest, or in retreat; 
and it can be maneuvered as efficiently when backing as 
when advancing. The turning power of the screw is un- 
rivaled, and it may be so operated as to apply the entire 
motive power with the best possible leverage. 

The maneuvering of the vessel is entirely in the hands of 
the commanding officer, who can, by the movement of a han- 
dle conveniently placed on deck, direct his vessel as he will, 
the motive engines always continuing to work at uniform 
speed in the same direction. " The vessel can thus be steered, 
stopped, backed, turned completely around on its center of 



lateral resistance, laid crosswise to its course, and maneu 
vered in every conceivable manner, all by the power of the 
motive engines." The importance of this ready and efficient 
handling of a vessel, especially in the case of torpedo boats, 
small rams, and gunboats, is beyond question. 

The superior capacity of the Mallory propeller is neces- 
sarily attained by a considerable increase in complexity and 
cost of the propelling and steering gear, which must also be 
somewhat less reliable and durable than simpler mechanism; 
nevertheless the board are satisfied that its advantages enor 
mously outweigh its disadvantages, certainly for the smaller 
naval craft. " With tbiss3'Stem of propulsion and steering," 
they say, " the torpedo boat becomes a certain as well as a 
dreadful factor in naval warfare, and a gunboat of minimum 
size is able to carry the largest gun and train it in azimuth 
with a rapidity and accuracy not possible with any separate 
gun carriages," and the gun's crew may be no more than is 
necessary for loading and firing. For coast and harbor de- 
fense, where no large coal-carrying capacity is required, the 
heaviest guns may, by this system, befloated upon boats too 
small to be hit at long range; and when operated with 
the Mallory gear such boats can be handled with a celerity 
and precision which must make them formidable antagonists 
even for the heaviest ironclads. 

The failure of the Alarm to make any creditable record 
for speed is attributed by the board to (he exceedingly foul 
condition of her bottom, which was found to be covered 
with barnacles a quarter of an inch high, and overgrown in 
spots with sea grass four or five inches long. 

VIRCHOW ON SOUPS AND BROTHS. 

This distinguished German professor and politician has 
been accused of being the chief opponent of soup. He says 
that this is not true, for he had merely said that meat broths 
are neither nutritious nor "substantial." That if all the 
meat which one uses should be boiled and soup made of it 
the meat would become for the greater part indigestible, and 
the soup would not be a substitute for it. Broth, he says, is 
an article of luxury which only the comparatively well-to-do 
can afford. A family that can only just make both ends 
meet should learn to deny themselves this luxury, since they 
have a similar one in their coffee. A rich man can afford to 
eat soup; while the sick sometimes must have it. 

Ordinary meat broth or bouillon in its pure form can only 
be recognized as a condiment. By the addition of eggs, flour, 
fat, and other things it may acquire a certain nourishing and 
heating value. It is, primarily, only a very dilute aqueous 
solution of substances that are in part of low value as heat 
producers, such as gelatine, and in part of the stimulating 
aromatic parts of the meat. Taken warm it is of nearly the 
same value as coffee or tea, but is inferior to wiue, schnapps, 
or beer; it only stimulates the nerves. It has one advantage 
over every other condiment, namely, it contains no poisonous 
substance, it is incomparably milder, hence much better 
adapted to feeble persons, and finally it can be very conve- 
niently combined with substances that are actually nutritious, 
and imparts to them an agreeable and " substantial" taste. 

It must be admitted that tbesestimulants (soup and coffee), 
because they are stimulants, have more significance than 
mere condiments. By their stimulating power they awake 
the slumbering energies. So long as power is left to exert 
this energy these stimulants are able to vitalize these forces. 
Hence it produces the impression of being itself strength 
ening. It has not of itself this power; it can only awaken 
other forces already present, but cannot create them. A tired 
organ, a tired laborer, can find new strength in a stimulant 
because it arouses within him certain powers which would 
not otherwise have come to his aid. In this lies the secret, 
and at the same time the beneficial effect, of many stimu- 
lants, so that they are, of course, more than mereeondimeuls 
or flavors, and become, to a certain extent, tools. Used in 
moderation they can do much good in this direction. But 
it must not be forgotten that they are not food, and that 
every energy brought forth by stimulants requires a double 
influx of substance to replace that consumed, so that it may 
not result in exhaustion. Condiments can never take the 
place of nourishing food. 

A large portion of our food, it is true, acts at the same 
time as a condiment, and even as a stimulant. By this is not 
meant those natural mixtures of nutritive and stimulating 
substances so frequently found combined in vegetables, nor 
yet those artificial compounds prepared by skilled cooks, but 
rather food which has been eaten refreshes and strengthens 
a person long before the real digestion has been finished. A 
laborer, who is tired and hungry, has set before him a meal 
of meat and potatoes, and as soon as his meal is eaten he 
feels refreshed and ready for work again. Nevertheless it is 
three or four hours before the meat is dissolved and absorbed 
into the blood, and even if a portion of the potato starch is 
converted into sugar or glucose while he is chewing it, it is 
decidedly the smallest portion. The feeling of strength 
which the man is sensible of cannot possibly come from the 
assimilation of his food into the tissues. Its direct effect 
upon the surface of the organs of digestion and a very slight 
absorption of the material into the blood exert sufficient 
stimulus to overcome or relieve the weary condition. Ii is 
only on this ground that we can explain why a drink of fresh 
cool water, a sip of wine or .beer, seems to be as invigorating 
as, or even more so than, a piece of roast beeS, although not. 
to be compared with it in permanent effects. 

The first invigorating effects that we experience after a 
meal is either due to the action of the condiment or is the re- 
sult of those properties of food which place them on the same 
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footing with mere condiments. Afterward the true digestion 
takes place, the replacing of the material consumed in work, 
and with it the sensation of permanent strengthening. 

It is this point of view which is often lost sight of by the 
new school of physiologists who treat of nurture and suste- 
nance. The confusion that exists in regard to the best method 
of giving nourishment is a natural result of the very one- 
sided treatment of the whole question, from a purely chemi- 
cal view, and the error is increasing rather than otherwise. 
Chemical investigations have a very subordinate importance 
in recognizing the exciting power of real food and of condi 
inents; the physiological view must here be taken, Virchow, 
therefore, attempts to restore to the latter science, physiology, 
its old rights, and hopes to protect scientists and laity from 
that one-sidedness which always supplants one error by 
another, and which has nowhere led to more visible results 
than in this important and interesting domain. 

The words of so careful a writer and so thorough an in- 
vestigator deserve the attention of thinking men on both sides 

of the question. 

m 1 < 1 m 

Water from Lake George to New York City. 

Surveys have been made for an aqueduct 225 miles long 
to bring to this city and the towns along the Hudson a sup 
ply of water from Lake George. The lake is about 34 miles 
long, and averages from 1% to \% miles in width, and has 
an area of about 50 square miles. By a short turn at the 
head of Dunham's Bay, the report sftys, a new outlet can be 
made toward the south. The lake has a little more than 
3,000 square miles of watershed. It is assumed that by a 
short canal the surplus waters of the upper Hudson tribu- 
taries may be conducted into Lake George to re-enforce the 
reservoir. 

It is estimated by Col. J.- T. Fanning, the chief engineer 
of the projectors of the scheme, that a daily average of 
1,500,000,000 gallons of exceptionally pure water would 
thus be made available for city supplies. It is proposed 
that the conduit shall be at the first construction an open 
canal, with a capacity of 500,000,000 gallons a day. At 
Lake George it will be 322 feet above mean tide water, at 
Yonkers 213 feet, and above the Harlem River 200 feet. It 
is anticipated that the entire canal will be covered in time, 
and its capacity thus increased in midsummer by the conse- 
quent reduction of evaporation, and in winter by reduction 
of thickness of ice. It will be paved its entire length and 
tlie smoothness of its sides improved, and thus the rapidity 
of flow and capacity of the canal enhanced. Short tunnels 
will be required in several instances along the route to 
reduce the length of line that would be required to pass 
around prominent spurs, as, for instance, at Fishkill Moun 
tain and Anthony's Nose. Siphons will be required in sev- 
eral instances, and where the pressure exceeds twenty feet 
they will be of boiler iron in a series of 72-inch diameter 
riveted tubes, in number according to the required delivery 
of water. These tubes will be placed side by side, and the 
number will be increased as the demand for water increases. 
Stop gates, waste weirs, and waste sluices will be intro- 
duced as the topography of the line and other conditions 
shall make it desirable. The canal from the river to the 
lake will be larger in section than the conduit, so as to pro- 
vide for the rapid storing of water when the flow of the 
river is above the average. From the terminus of the canal, 
near High Bridge, the water may be conveyed into New 
York, Brooklyn, Jersey City, and adjacent towns by iron 
pipes. 

The approximate estimate of the cost for 210 miles of 
canal is $26,250,000; 7 miles of tunnel, $4,900,000, 10 miles 
of siphon, $10,000,000; and the Hudson dam and canal, en- 
gineering, land and water rights, and roofing and paving 10 
miles of the canal, will bring the whole cost to $49,475,000. 
It is estimated that three years would be required for the 
construction of the entire works. 



The word "association" would better characterize them. 
They are not stock companies organized for trade or- profit, 
but associations, rather, for the sake of looking after the in- 
terests of Chinese who are away from home, such as adjust 
ing differences and deciding questions and claims one with 
another and securing justice between parties without going 
to law if possible. Thej' are not peculiar to America, but 
are established wherever Chinese emigrate or settle, as in 
Australia, Singapore, French colonies in Cochin China, etc 
Three of the Six Companies, so called, belong to three dif 
ferent districts in China; two of the other three represent to 
gether several districts, and the last, or sixth, represents all 
China. Cases of injustice or difficulty of any kind which 
occur will, on complaint to the company, be investigated and 
assistance rendered. Each company has two presidents, one 
of whom must be a good Chinese scholar, and the other must 
understand English well They are chosen by the merchants 
of the company, and hold office for a period of three years. 
These, with necessary clerks and servants, comprise all the 
officers of the company The committees of the company 
are merchants. They, in conjunction with the presidents, 
act in cases requiring interference of the company. The ex- 
penses of the company are met by the payment of $10 or $15 
by each merchant or laborer on his way to China; so it is not 
a cooly importing company at all, but a mutual benefit as- 
sociation. 

« h i » 

Malarial Germs. 

M. A. Laveran has found,, in the blood of patients suffer- 
ing from malarial poisoning, parasitic organisms, very defi- 
nite in form and most remarkable in character; motionless, 
cylindrical curved bodies, transparent and of delicate outlines, 
curv d at the extremities; transparent spherical forms pro- 
vided with fine filaments in rapid movement, which he 
believes to be animalcules; and spherical or irregular bodies, 
which appeared to be the " cadaveric " stage of these, all 
marked with pigment granules. He has also detected pecu- 
liar conditions in the blood itself. During the year that has 
passed since he first discovered these elements, M. Laveran 
has examined the blood in 193 patients affected with various 
symptoms of malarial disease, and has found the organisms 
in 180 of them, and he has convinced himself by numerous 
and lepeated observations that they are not found in the 
blood of persons suffering from diseases that are not of 
malarial origin. In general,, the parasitic bodies were found 
in the blood only at certain times, a little before and at the 
moment of the accession of the fever; and they rapidly dis- 
appeared under the influence of a quinine treatment. The 
addition of a minute quantity of a dilute solution of sul- 
phate of quinine to a drop of blood sufficed to destroy the 
organisms. M. Laveran believes that the absence of the 
organisms in most of the cases (only 12 in the whole 192) in 
which he failed to find them was due to the patients having 
undergone a course of treatment with quinine. 



with a dead luster by that method, use pure water, for fear 
of producing a disagreeable red shade, A solution of green 
soap is sometimes preferred by operators, although when 
old, it imparts an unpleasant tinge, owing to the sulphides 
of the liquor When the burnishing is completed, the sur- 
face is wiped longitudinally with a soft and old calico rag. 
The polish obtained by burnishing is called black when it 
reflects the rays like a mirror, and should the presence of 
mercury or a bad deposit prevent the tool from producing a 
bright surface, the object is said to be greasy. Articles 
which have been previously polished, and which generally 
receive a very trifling deposit, are not burnished, but rubbed 
with chamois leather and the best polishing rouge. Too 
thick or too rapid electro deposits cannot be burnished, but 
must be polished by rubbing with a leather and a mixture of 
oil and powdered pumice stone, tripoh, or tin putty. Coarse 
powders are used at the beginning, and impalpable ones 
at the end of the operation. Polished silver deposits are 
more agreeable to the eye than burnished ones, but the hard- 
ening of the latter renders them more durable. 

« id » 

A Three-Story Nest. 
To the Editor of the Scientific American : 

Since my article upon the summer yellowbird and its two- 
story nest appeared in the Scientific American of March 
18, I received Part IV of "Bright Feathers," in which Mr. 
Rathburn describes and illustrates a three-story nest that was 
found upon a honeysuckle. I mentioned the fact of three 
story nests being sometimes found, but this one described by 
Rathburn is an interesting specimen, from the fact that the 
second compartment is said to have contained one cow black 
bird's egg and one of the legitimate eggs of the D, astiva. 
According to Baird Mr. Nuttal says that " where the para- 
sitic egg is laid after her own, the summer yellowbird acts 
faithfully the part of foster parent." But from the specimen 
described by Mr. Rathburn we must be led to believe with 
Mr. Baird that the yellowbird will not act the part of foster 
parent, and rather than do so will sacrifice her own eggs 
with those of the obnoxious cow blackbird. 

Yours truly, Daniel C. Beard. 

New York, March 28, 1882. 



A Church Steeple Thermometer. 

The Meteorological Society have placed one of Siemens' 
electrical thermometers on the summit of Boston Church, in 
Lincolnshire, which is 270 feet high, and situate in a flat 
country near the sea. Ordinary thermometers have been 
placed on the belfry roof, 170 feet from the ground, and 
also in the churchyard. The electrical thermometer is con- 
nected by wires to a galvanometer and battery at the base 
of the tower. The instrument is read by depressing a key, 
which causes the needle of the galvanometer to deflect; a 
pointer or vernier (moving a contact roller upon a wire in a 
circular groove) is then pushed to the right or to the left 
upon a divided scale until the needle remains stationary on 
the zero point, when the electrical resistance of the wire is 
measured upon the scale. The number indicated by the 
vernier is then read off, and, by referring to a table of equi- 
valents, the actual temperature in degrees of Fahrenheit is 
readily ascertained. Simultaneous readings of the electri- 
cal thermometer at the summit of the tower and of the dry 
bulb thermometer in the churchyard will be made fre- 
quently during the day by the verger of the church. The 
society hope by this means to throw light on such questions 
as the vertical decrement of temperature, the rate of ascen- 
sion of vapor, etc. 



■ i i i » 



The Six Companies. 

Kwong-Ki Chin, late a member of the Chinese Education 
Commission in the United States, says that the object of the 
Six Companies (of whom so much is heard in connection 
with Chinese immigration) is not mercantile but protective. ' 



Burnishing. 

By burnishing the roughness of an object is flattened 
down until the surface is smooth and polished like a look- 
ing glass. Burnishing is an important operation for electro 
deposits, which consists of a multitude of small crystals, 
with intervals between them, and with facets reflecting the 
light in every direction The deposited metal is hardened, 
and forced into the pores of the underlying metal, and the 
durability is thus increased to such an extent that, with the 
same amount of silver, a burnished article will last twice 
as long as one which has not been so treated. The instru 
ments employed for burnishing are made of different ma- 
terials, and must be of great hardness and a perfect polish. 
Such are hardened cast steel, agate, flint, and blood stone. 
For metallic electro deposits steel and blood stones are es- 
pecially employed. There are several qualities of blood- 
stone; its grain should be close, hard, and without seams or 
veins; it should leave no white lines on the burnished parts, 
nor take off any metal, and its color should be of an intense 
black red. The steel must be fine and close grained, and 
perfectly polished. Should the polish of any burnishing 
tool alter by use, it is restored by friction upon a skin or 
leather attached to a wooden block, which is fixed to the 
bench. The leather is covered with polishing rouge in im- 
palpable powder, or, preferably, with pure alumina, obtained 
by calcining ammonia alum in a forge fire. Venetian tripoli, 
rottenstone, tin putty, emery, or many other hard substances 
finely powdered may be employed. The burnishing tools 
are of various shapes, such as a lance, a tooth, a knife, a 
half sphere, or a dog's tongue, and a considerable stock is 
necessary. The burnishing is divided into two distinct 
operations. The first consists in roughing, and the second 
is finishing. The tools for the first have a sharp edge, while 
for the second operation they have a rounded surface. The 
tools for the hand or the lathe are fixed by copper ferrules 
into short round wooden handles, so that the hand is not in- 
fluenced by their weight. The tools for the arm or vise are 
fastened to wooden handles sufficiently long to rest their 
slender part upon the arm or shoulder. The stouter lower 
portion is grasped by the hand. The burnishing tools and 
the objects must be frequently wetted by certain solutions, 
some of which facilitate the sliding of the instrument, or 
with others which have a chemical action upon the shade of 
the burnished articles. Of the firstare pure water, solutions 
of soap, decoctions of linseed, and infusions of the root3 of 
marsh mallow or licorice. The second includes wine-lees, 
cream of tartar, vinegar, alum in water. When burnishing 
gold applied upon electro deposits of copper, as is gilding 



Remarkable Brain Wound. 

Coroner Merkle was called, March 29, to the Eye and Ear 
Infirmary, at Second avenue and Thirteenth street, to hold 
an inquest in the case of Lewis E. Avery, aged 18, a resident 
of Gilman's Depot, Sullivan County, N. Y., who died at the 
infirmary from the effects of an accident which occurred on 
September 18, 1881. While out shooting near Forrestburg, 
Sullivan County, the breech of his fowling piece blew off, 
anil the breech pin entered the head through the orbital 
plate of the skull over the right eye and embedded itself in 
the anterior lobe of the right hemisphere of the brain. Dr. 
M. J. B. Messemer. Deputy Coroner, made an autopsy, and 
found the breech pin — a piece' of iron 1% of an inch 
in length and half an inch in thickness — embedded in the an- 
terior lobe of the right hemisphere of the brain. Death re- 
sulted from exhaustion due to the injury of the brain. The 
case is a peculiar one from a surgical point of view, owing 
to the long time the patient lived with the breech pin em- 
bedded in his brain. 

This case was noticed in this paper a few weeks ago. The 
patient appeared to recover from the wound in about a 
month after the accident; but his eyes began to trouble 
him last January, and he came for treatment to the in- 
firmary id this city, where he died. 



Metallic Designs on Glass Obtained by the Aid of 
Photography. 

An ingenious method of obtaining mirror-like designs on 
glass has been devised by Leclerc. The glass, having been 
silvered by the chemical process, is coated with a thin and 
uniform layer of sensitive bitumen, and this is exposed 
under a transparency, the next step being to wash away the 
unaltered bitumen with oil of turpentine, so as to leave the 
bituminous design on the silvered glass. The application of 
moderate^' strong nitric acid removes the silver, excepting 
where it has been protected by the bitumen, so that the me- 
tallic design shows like a mirror from the reverse .side of the 
glass. The plate may be backed by paint or any other suit- 
able material. 

-»«»»— 

Water Works for Havana, Cuba. 

The same firm in this city which furnished the city of 
Havana with gas works last year, have contracted to con- 
struct works for supplying that city with water. One of 
the contractors states that the system will resemble that of 
New York city. The water will be brought from mountain 
springs, about six miles from Havana, to a central reservoir, 
from which it will be distributed over the city. The pump- 
ing engines and machinery will be supplied from this city, 
and the work will be done by a corps of American engi- 
neers. 

«in» 

Tlie Fastest Ocean Trip. 

The steamship Alaska, of the Guion Line, now stands at 
the head of the list of fast ocean vessels. The recent trip 
across the Atlantic was accomplished in 7 days 6 hours and 
43 minutes actual time. She sailed from this port on March 
21 and passed Fastnet at 5:20 P.M. on the 28th. The fast- 
est voyage which had been made previous to this was by the 
famous Arizona, also of the Guion Line, which crossed the 
Atlantic in 7 days 7 hours and 48 minutes. The weather ia 
not reported to have been unusually fine. 
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MECHANICAL INVENTIONS. 

Mr. Thomas Long, of Boston, Mass., has patented an im 
proved centrifugal drying machine, which can be charged 
and discharged without stopping the machine. The inven- 
tion consists in a conical perforated hood attached to a 
studded receiving plate contained in the upper part of the 
hood and attached to the top of the shaft of the machine, 
which receiving plate throws the sugar or other material 
down upon the annular bottom of the hood, which bottom 
is attached to arms fastened to a sleeve surrounding the 
shaft and resting on the shoulders of a number of springs 
attached to the lower thicker part of the shaft, accordingly as 
the bottom of the hood is to be in a raised or lowered position. 
When this bottom is to be lowered the above mentioned 
springs are pressed outward by means of a sleeve with a 
lower beveled edge and mounted in a fork of a pivoted lever. 

An improved indicator for scales has been patented by 
Mr. Valentine M. Fulcher, of Hughes Springs, Texas. This 
improvement dispenses with the slides and provides for auto- 
matic indication of weight. This invention consists in a 
weighted rocker and indicating arm combined with a scale 
beam, by which it is operated. 

" Mr. Robert J. Mitchell, of Girard, 111., has patented an 
improvement in thill couplings. It consists in a packing 
strip of leather and an angular concaved block made of 
compressible material. The leather strip is pressed upon 
the thill iron by the concaved block. 



IMFEOVED STEAK ENGINE. 

The Innis Manufacturing Company, of Oil City, Pa., 
has, for several years, been making a specialty of build- 
ing a 9x 12 engine for oil well drilling, the design of which 
is represented in the accompanying engraving. This engine 
is fully secured by patents, and is made only by this 
company, who now have about 1,500 in use in the oil region. 
These engines having given such universal satisfaction, the 
Innis Manufacturing Company have determined to intro- 
duce them for other uses. The demand in the oil regions 
for this particular size has been such as to enable this con- 
cern to arrange tools to build them on the duplicate plan, 
using templates and gauges for all the parts, thereby reducing 
the cost, while unnecessary finish is dispensed with to meet 
the wants of a cheap steam power. ( All of the working 
parts are strictly first class. The cylinder, valve bore or 
chamber, exhaust chamber (which also acts as a portion of 
the heater), and the supports or leg of the cylinder, are all 
cast in one piece, to which the bed is firmly bolted. The 
valve, which is of the piston kind, is placed directly below 
the cylinder, and the exhaust chamber directly below that. 
By this arrangement the cylinder readily frees itself of con- 
densed water, as the ports are open from the bottom of the 
cylinder downward to the heater when exhausting. There 
is a steam passage around the outside of the cylinder and 
under the jacket that conducts the steam into the central 
port of the valve, from which it passes up into the cylinder 
from the ports near the end alternately as the valve travels 
bad? and forth, and exhausts down past the end into the 
exhaust chamber or heater. 

The valve (which is seen lying on the engine block) is 
claimed by the inventor to be 
a great improvement over the 
ordinary piston valve. It 
really acts as its own steam 
chest, being always full of 
steam up to as nearly boil- 
er pressure as practical. It is 
a long hollow shell, very thin 
and light, having a large 
amount of bearing surface in 
proportion to its weight, and 
consequently subject to but 
very slight wear. We are in- 
formed that one in the manu- 
facturer's shop, after five 
years' constant use, appears 
as good as new. It being a 
balanced valve, the wear of 
the eccantricandall the valve 
gear is very slight. The bed 
is of a very rigid form, be- 
ing trough-shape, the top edge 
of which forms the lower 
slide for the crosshead, and 
is on a line of the center of 
the cylinder and main shaft, 
and takes the strain in a direct 
line of the power applied. 
The pump is worked in the 
usual way from the cross- 
head. The heater is composed 
of four one-inch pipes, the 
entire length of cylinder and 
bed, and delivers the water 

to the boiler very hot. Pump and heater are dispensed with 
when not required. All parts are easily accessible. 

This engine is very strong and rigid, and is at the same 
time inexpensively constructed. Further particulars may 
be obtained by addressing the manufacturers as above. 
«•<»>». 

New Danish Polar Expedition.— The Danish Cham- 
ber voted, March 17, an appropriation to help pay the ex- 
penses of an Arctic expedition, which is to start from Co- 
penhagen in July next. 



IMPKOVED SPINDLE. 

The engraving shows, in elevation and in section, an im- 
proved device for supporting and lubricating'the spindles of 
ring spinning frames, lately patented by Mr. Walter I. Tink- 
ham, of Taunton, Mass. 

The step supporter is provided with a screw shank having 
a nut for clamping it to the spindle frame. A tubular stand- 
ard extends upward from the step support, and has fitted in 
its upper end the bolster in which the spindle runs. The 
tubular standard is larger in internal diameter than the 
wheel, and has two openings for the driving beam. 
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TINKHAM'S IMPKOVED SPINDLE. 



In the top of the bolster there is an annular oil receiving 
trough communicating by a small hole with the bearing of 
the spindle. The bolster has a cap, which confines the oil 
and excludes dust from the annular oil trough and from the 
bearing of the spindle. 

Concentric with the spindle, and just above the wheel, 
there is an oil intercepting cup, which revolves with the 
spindle. This cup is encircled by another cup arranged in 
the tubular standard, and having discharge openings, which 
deliver the oil to the inner surface of the tubular standard, 
down which it flows to lubricate the spindle and step. 

The oil cup of the bolster being supplied with oil, the 
bearing surfaces of the bolster and the part of the spindle 
within it will be lubricated. The oil escaping and flowing 
from the bolster down the spindle will be caught by the in- 



Novsel Barometers. 

In the January number of the Archives des Sciences Pro- 
fessors Dufour and Amstein describe a simple registering 
barometer now in use in the Meteorological Observatory of 
Lausanne. It depends on displacement of the center of 
gravity of a glass tube containing mercury. The form of 
the tube may be described as that of an L leading down to a 
U by a vertical portion. The lower end is open. The 
tube swings in the plane of its angles on a horizontal axis 
placed above the center of gravity; with increased barome- 
tric pressure it inclines to the right, with decreased pressure 
to the left; and these movements are recorded by means of a 
style attached to the U part and applied- to a moving strip of 
paper. By a simple contrivance the pendulum of a clock is 
made to impart a slight shock every second swing to the tube, 
so as to destroy any adherence of mercury. The instrument 
is easily made and proves very sensitive and trustworthy. 

A description of a barometer for distant points of great 
altitudes which could be read by means of the electric cur- 
rent was given at a late meeting of the Royal Scottish Society 
of Arts. The electric barometer consists of twenty-five tubes 
placed side by side on a board or round a pillar. Into each 
of the upper ends is fused a fine platinum wire, dipping 
down by tenths of an inch, so as to get a range of twenty- 
five tenths, or two and a half inches, with the whole instru- 
ment. A wire is taken from each of the twenty-five wires, 
carefully insulated from each other, together with a return 
wire from the cistern ends. In all twenty six wires are made 
into a cable and continued to any convenient place for the 
observer. Inthe observing apartment the wires are separated 
and attached to a dial, which is connected with an electric 
bell and battery. If the barometer were placed on a hill 
and a cable taken therefrom to the observer, the height of 
the mercury would be ascertained by finding the shortest 
wire, when in circuit, which would ring the bell. To argu- 
ments which might be urged that readings of tenths were 
not fine enough, it might be said that such readings were 
better than no observations at all. 



How to Increase the Light of Gas Flames, 

Mr. W. Lascelles Scott lately stated that he had arranged 
an ordinary fish-tail burner at an angle of from 60° to 45°, 
and allowed finely divided alkaline earths to percolate 
through the flame; and he found that without any increased 
consumption of gas, a fairly marked increase of light 
resulted. The mean results of several experiments were as 
follows: With a normal flame of 16-71 candles, the addition 
of pure lime gave 17 95, of magnesia 1713, and, curiously 
enough, of an intimate mixture of lime and magnesia, a 
larger increase than either separately, namely, 18 23. The 
same mixture, with the addition of ten per cent of another 
earth, gave 18'34. With a specially constructed Argand 
burner, the flame being conical, the light was raised from 
624 candles, burning gas alone, to 67 - 3 with the addition of 
lime only, and with lime and magnesia to 68 5. 




INNIS' STEAM ENGINE. 

tercepting cup, which, revolving with the spindle, will by 
centrifugal force cause the oil to rise and flow out of it and 
into the surrounding stationary cup or receiver, and through 
the holes in the bottom of which the oil will be discharged 
against the inner surface of the bore of the standard, or so 
as to drop down to the bottom of the bore without falling 
upon the whirl or the driving band. Prom the bottom of 
the bore the oil will flow into the step and lubricate it and 
the spindle foot, the step being perforated so as to allow the 
oil to pass freely into it. 



Daniel Drawbaugh's Telephones. 

The People's Telephone Company has obtained the testi- 
mony of about one hundred and thirty witnesses at Harris- 
burg, Pa., to show that Da- 
niel Drawbaugh, who resides 
in the adjoining county of 
Cumberland, invented the first 
magneto-telephone, and its 
side of the great case will soon 
close in this city with the ex- 
amination of an expert elec- 
trician who has tested all of 
Drawbaugh's inventions. The 
testimony given thus far goes 
to show that Drawbaugh in- 
vented at least half a dozen 
speaking telephones before 
Bell conceived the idea that 
sound could be transmitted 
by electricity. Drawbaugh, 
according to this testimony, 
began thinking about sound 
transmission in 1861, and in 
1867 invented a machine 
which carried sound by means 
of a voltaic battery. In 1871 
he made a magneto-electrical 
instrument which transmitted 
speech, and which is said to 
embody all the principles of 
the Bell telephone of to day. 
In 1874 and 1875, it is claimed, 
he made marked improve- 
ments on this invention before 
Bell had any thought of tele- 
phonic communication. Since 
the Bell telephone went into 
operation Drawbaugh has invented a machine which he 
claims, according to tests made, will carry speech at least 
one thousand miles, and will not be affected by atmospheric 
influences. This same instrument, he thinks, can be made 
to transmit sound an indefinite distance. The American 
Bell Telephone Company, which is resisting the claims of 
the People's Company will begin taking testimony in a 
few weeks. In New York, next summer, it will be decided 
whether Bell or Drawbaugh invented the first maa-neto tele- 
phone, — Operator. 
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The Composition of Glass. 

Glass is a salt, every salt being the result of a combination 
of an acid with an alkaline base — that is, an alkali or alkaloid 
of organic nature. In the case of glass the acid is silica or 
silicic acid, and the base a mixture of an alkaline with an 
earthy base, such as lime, or with the oxide of one of the 
heavy metals, such as lead. Silica exists in nature in such 
minerals as flint, agate, rock crystal, orjquartz. Its character 
as an acid was first clearly established by Berzelius. This 
does not appear until it is at a red heat, when it acts very 
powerfully, and, expelling other acids, combines with bases 
to form solid compounds or salts called silicates. Glass may 
be made by substituting boracic acid for silica. Itis remark- 
able that while the silicates formed by nature crystallize, 
those made by art do not. Potash and soda are the most im- 
portant ingredients, next to silica itself, in glass. They act 
as a flux, rendering the glass easy to melt. Lead renders 
glass brilliant, clear, and fusible, but in excess softens it. 
Lime increases the density, hardness, and luster of glass. 
Carbon in the form of charcoal aids the fusion. Glauber's 
salt with lime is sometimes used instead of soda, and muriate 
of soda, or common salt, is extensively used as a flux for 
coarse ware. A small admixture of the black oxide of man- 
ganese is essential in making flint glass, its property being 
to clear and purify the mass from the discoloration caused 
by particles of carbon and iron. For this reason it is called 
the ''glassmaker's soap," as it appears to wash away all 
impurities. In excess, manganese causesreddish color. This 
may be removed by agitating the glass. Coarse green glass 
is, however, made white by an excess of manganese. The 
purple-pink windows sometimes seen in dwelling houses are 
made so with manganese. As a general principle, the glass 
is less fusible and offers greater resistance to the action of 
water and acids the larger its proportion of silica and alu- 
mina, while the contrary results from an excess of potash, 
soda, baryta, lime, magnesia, or oxide of lead. Luster and 
the refractive power of glass are produced in the highest de- 
gree by lead glass, next by baryta, next by potash, and least 
by soda glass. 

A very important invention was made by M. De la Bastie, 
which has been fully tested and verified by scientific men in 
London and New York. It consists of plunging hot glass, 
manufactured in any form, into hot oil, or a heated oleagi- 
nous compound. When cool it becomes almost as tough as 
metal, so that a cup or mirror made of it may be thrown 
violently many feet or dropped on a stone floor without re- 
ceiving any injury. When very violently broken it sepa- 
rates into granulated fragments, without sharp edges, so 
that the danger of being cut hy it is much diminished. 
The process does not affect the transparency or beauty of the 
glass in any way. 

The base of all glass is sand, and the quality of this is of 
great importance. Formerly calcined and powdered flints 
were used, but now sand procured from mines in various 
places is used. To fit it for use it is dried or burned, sifted, 
and washed. Much fine sand is taken from New Jersey to 
France. 

• In,, preparing the frit, saltpeter, binoxide of manga- 
nese, and arsenic are sometimes used to purify the melted 
metal. Red lead (minium, Pb 3 4 ) has the same effect in the 
compound glasses, which renders it superior to litharge. 
Lime, soda, and potash are used in all their forms. Coal, 
wood, or peat is the common fuel, great care being taken to 
exclude the smoke or carbonaceous deposits, and to use only 
the best qualities. In some furnaces powdered resin is em 
ployed to great advantage. 

In the manufacture of French window glass a mixture is 
used of 100 parts quartz sand with from 30 to 40 parts of dry 
carbonate of sodium (or as much sulphate with charcoal, and 
80 to 40 parts of chalk. German •window glass consists of a 
double silicate of chalk and potassa: 100 parts of quartz 
sand, 50 parts of pearl-ash, from 25 to 30 parts of chalk, and 
2 parts of niter. In many mixtures common salt is an in 
gfedient. According to A. F. Gehlen it is prepared with 
100 parts quartz sand, 50 parts of dry Glauber's salt, 175 to 
20 parts of lime, and 4 parts of charcoal. Peligot's formula 
is: Silica, 69-06; lime, 1304; soda, 152; alumina, 1-18. An 
analysis of ancient window glass from Pompeii gave: Silica, 
6943; lime, 7'24; soda, 1731; alumina., 3'55; oxide of iron, 
1'15; oxide of manganese, 0'39, with traces of copper. No 
fixed proportion of materials can, however, be agreed upon, 
and the manufacturer has to determine the amount of real 
alkali in every fresh supply of ash. 

The manufacture of window glass, though conducted 
here for more that seventy years, was for many years con- 
ducted under difficulties from the alleged superiority of the 
English crown glass. After a time such improvements in 
the manufacture of cylinder or sheet glass were made in 
England that it was regarded as equal in quality and bril- 
liancy to the crown glass, and could of course be made of 
larger sizes; but the Pittsburg manufacturers have far sur- 
passed in size and in uniform thickness the English. The 
largest size of sheet gla=s ordinarily made in England is 
50x30, or possibly 35 inches. At Pittsburg sheets 70x40 
inches, and of uniform thickness of seven to the inch, are 
not uncommon. These are the "double strength," and are 
very remarkable for their uniformity. In the dexterous 
handling of these immense cylinders, and so managing them 
as to make them of uniform thickness and freedom from 
blemishes (a very difficult matter), the American manufac- 
turers have been remarkably successful. They are also free 
from the liability to rust or devitrification, caused by the 
excess of alkali in the glass, which has been so serious an 



objection to much of the German and some of the English 
window glass. — Glassware Reporter. 

« Hi > • 

NEW PEGGING AWL 

No one having seen a shoemaker tugging to remove his 
awl fyom his work will fail to see the utility of the invention 
shown in the engraving. It is a simple and effective device 
for withdrawing the pegging awl from the shoe sole after it 
has been driven in to make a hole for the peg, and it also 
serves the purpose of a wrench for securing and releasing the 
awl. The sleeve which usually screws on the awl-holding 
chuck is provided with an arm to which is pivoted a right- 
angled lever, the longer arm of which extends upward along 
the side of the awl handle, while the shorter arm is forked 




LOGAN'S PEGGING AWL. 

and extended beyond the awl. After driving in the awl, 
pressure on the ionger arm of the lever by the hand grasping 
the handle forces the shorter arm of the lever against the 
work and withdraws the awl with very little exertion. 

This invention was lately patented by Mr. Thomas H, 
Logan, of Lowell, Msss 

NOVEL STRIKING MECHANISM FOB ELECTRIC BELLS. 

The device shown in the engraving provides for a long 
stroke of the bell hammer, with the movement of the ham- 
mer always in one direction. The hammer is made in the 
form of a segment of a ring, and is carried by- a shaft driven 
by a weight or spring. The hammer is released and stopped 
by an escapement controlled by an electro-magnet. 

The hammer, A, is pivoted loosely to a curved arm placed 
on the shaft and carried by a pawl engaging a ratchet on the 




BOWERS' STRIKING MECHANISM FOR ELECTRIC BELLS. 

shaft. The outer end of the hammer is free to swing in and 
out through a limited distance, but is held normally at the 
inner limit of its movement by a spring which also holds the 
pawl into engagement with the ratchet. 

On the end of the curved arm there is an escapement pin, 
e (see Fig. 2), and on the armature lever, B, are two lugs, 
a b, placed one for contact with the end of pin, c, when the 
armature is down, and the other for contact with it when the 
armature is raised in contact with the magnet. The contact 
of the lugs, a b, by pin, e, arrests the hammer and prevents 
its being revolved by the weight. 

The curved hammer is below the edge of the bell, at one 
side, in such position that the hammer strikes at about the 



end of its upward movement. As the shaft carries the ham- 
mer the centrifugal force acting on the long arm overcomes 
the resistance of the spring acting against the short arm, and 
throws the end of long arm outward, so as to come in contact 
with the bell; this checks it and allows the spring on short 
arm to force the end of long arm inward, when it passes the 
bell and moves on until arrested by the pin, c, and lug, a. 
When the armature is raised by closure of the magnet circuit 
the lug, a, is raised above pin, c, and the lower lug, b, 
brought behind the pin. When the armature is released by 
breaking the circuit the lug, b, is carried down, and the pin, 
c, being released, the hammer revolves, and the blow is 
struck at completion of the revolution. 

This invention was recently patented by Mr. George. E. 
Bowers, of Fitchburg, Mass. 



Proposed Telegraph Stations In the Ocean. 

A Frenchman, M. Menuisier, has just proffered a novel 
and bold plan for enabling vessels crossing the Atlantic to 
communicate with the mainland. Lay, he says, a telegraph 
cable between Saint Nazaire, Bordeaux, and New York, with 
branch in mid ocean to Panama. Every sixty leagues, the 
average daily distance covered by a ship, connect to. the 
principal cable a vertical! cable ending in a buoy at the sur- 
face. To the right and left of the principal cable lay two 
branch cables, ten to twenty leagues each, ending in a verti- 
cal cable with buoys. These branches would form two 
crosses with the main cable. The chances of ships sighting 
buoys would thus be frequent. Each buoy has a number, 
and its position in mid-ocean is known from special tables. 
When a ship passing near a buoy wishes to telegraph it con- 
nects its apparatus wire, one with the wire of the buoy, the 
other with the buoy itself, which serves as an earthwire. 
Thus the ship might communicate with a central post which 
should be established on an island or rock, or a ship moored 
according to M. Menuisier's system. A vessel in distress near 
one buoy might, through the central station, get help from 
a ship passing near the next buoy. The difficult matter 
would be the buoy. How would it resist storms that have 
broken cables? M. Menuisier has not yet described it in 
detail, but says it is pronounced quite successful by compe- 
tent navigators. It is luminous by night, sonorous in fog, 
and easily accessible in any weather. 



American Manufactures In Australia. 

While the United States, by means of exorbitant duties, 
preclude our manufacturers from competing on a fair foot- 
ing with American-made goods in the States, our cousins 
are not slow in pushing their goods wherever there is an 
opening. The following articles are imported into New 
South Wales from America by a Sydney firm; 

Axes, squaring axes, hunters' hatchets, lath and shingling 
hatchets, mattocks, picks, shovels and spades, sugar cane 
knives, Boynton's saws, Disston's saws, trowels, wrenches, 
scythes, hay rakes, hay forks, scythe, ax, pick, hoe, ham- 
mer, spade and shovel, and broom bandies, digging forks, 
millet brooms, cattle bells, turpentine, resin, wood-working 
machinery, angle boring machines, iron planes, American 
tacks, tinned and blued; Hungarian nails, finishing nails, 
bolts and nuts for carriage work, spirit levels, mouse traps, 
clothes wringers, gate latches and binges, sewing machines, 
kerosene lamps, Fairbanks' scales, grindstone fixings, tin- 
smiths' tools and machines, novelty braces, oil stones, far- 
riers' hammers and adz-eye hammers, clothes pegs, clocks, 
plated goods, carriage woodwork and ironwork; leather, 
japanned and enameled; enameled duck and drill; locks, 
drawback, rim, mortise and pad; lock furniture, lift and 
force pumps, lanterns, hat and coat hooks, tinned wire- 
work, lemon squeezers, egg whisks, axle grease, buggy 
axles, firmer chisels, miter boxes, rolling pins, wood' and 
glass, glass reflectors, sash fasteners, shelf brackets, bronzed 
barrel bolts, sash lifts, draw pulls, carpenters' mallets, door 
springs, pruning shears, carriage jacks, metallic hair and 
horse brushes. 

Our informant adds that the above list might be greatly 
extended. The cause of this profitable import business car- 
ried on by the Americans with our Australian colonies is 
not far to seek. They generally excel our manufacturers of 
such articles by giving them a finish and adaptability to 
local requirements which we have yet to learn. It is not 
the first time that this has been pointed out. — Iron. 
m i ■ i » 

Some little time ago Miss Frances Power Cobbe, who has 
so identified herself with the cause of anti-vivisection, called 
on a distinguished man of science in London to endeavor by 
persuasive speech and viva voce argument to gain him over 
to her cause. Three points were observable in MissCobbe's 
outward presentment, namelyflhe had an ostrich feather in 
her bonnet, a bird of paradise on or near her muff, and she 
carried an ivory handled umbrella. Consequently the dis- 
tinguished man of science replied as follows: ''Madam, 
charity begins at home. When you have given up wearing 
ostrich feathers, which are plucked from the living bird, 
causing the most exquisite pain; and birds of paradise, which, 
in order to enhance their beauty and luster, are skinned alive ; 
when you have abjured the use of ivory, because you know 
that the tusks are cut out of the dying elephant's jaw— then, 
and then only, come and upbraid me with the. cruelty of my 
operations. The difference between us is, madam, that I 
inflict pain in the pursuit of knowledge and for the ultimate 
benefit of my fellow creatures; you cause cruelty to be in- 
flicted merely for your personal adornment." 
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JTJPITEK. 

No planet of the system affords a more satisfactory study 
for the telescopic observer than the one that wins, for his 
giant size and beautiful appearance, the name of the Prince 
of Planets. The interest has been greatly increased during 
the last four years by marvelous changes that are taking 
place on his surface, all bearing testimony to the tremendous 
commotion that agitates his chaotic mass. 

The most noteworthy markings on his disk at the present 
time may be classed in three divisions the great red spot 
below his south equatorial belt, the rose-colored northern 
belt, and the luminous white spot near his equator. A great 
many astronomers have made careful notes of these mark- 
ings, but those of Mr. Denning, of the Dun Echt Observa- 
tory, Bristol, England, commend themselves to special notice. 

The red spot is the most familiarly known of the mark- 
ings. It first appeared in the summer of 1878, nearly four 
years ago, and has continued ever since with scarcely per- 
ceptible change of form or color, though there is now a 
slackening in its motion which may be the precursor of dis 
solution. It is situated south of the south equatorial belt, 
and is parallel to it. Its dimensions are variously estimated 
at from twenty-two to twenty-nine thousand miles in breadth, 
and from seven to nine thousand miles in width. It is at 
least one-fourth of the diameter of Jupiter. Our globe could 
be rolled over the spot, and probably leave many thousand 
miles of space for the commencement of a second revolu- 
tion. Its form is elliptical, the ends tapering to a point. At 
a view we had of.it not long since, when passing off the 
disk, it resembled in form a huge cigar. The color is a 



enjoyment in watching the white spot as it gained upon the 
red spot, making, by its independent motion, a whole cir- 
cuit of Jupiter, relatively to the red spot, in forty-four and 
a half days. The diameter of the white spot is variable, 
sometimes reaching nearly five thousand miles. It seems 
also to be subject to a kind of periodicity, presenting a bright 
aspect for about fifty-six days, then becoming obscure as if 
by the passage of clouds, and then resuming its former 
brightness and moving with accelerated velocity 

Mr. Denning has a theory in regard to this spot that de- 
serves careful consideration. He thinks the spot is self- 
luminous, and emits light; that it is a projection from the 
real surface of the planet; that it is a permanent feature of 
the planet, and that it lies far below the level of the dusky 
belts. If future observations should confirm this theory 
then we may have a reliable means of ascertaining the period 
of Jupiter's rotation on his axis, which, according to the 
bright spot, is 9h. 50m. 

It will be seen that Jupiter leaves our neighborhood in a 
cloud of glory. He will not be of much account as an o"bject 
of observation for several months to come, as he draws 
closer to the sun. But when the beautiful summer morn 
ings come, and he shines as a bright morning star, the tele- 
scopes of the whole world will be turned upon the beaming 
star. Intense will be the interest to find out if the luminous 
spot still shines near the southern equatorial belt, like a per- 
manent projection from the planet; if the great red spot 
remains unchanged in the southern hemisphere; and if the 
rosy belt still circles below the northern pole; or if new rifts, 
belts, and spots are taking the place of those which have 



Mocs. The direction of the meteor was from northwest to 

southeast, to judge from the position of the fragments; the 

latter were scattered over a line of about fifteen miles in 

length. 

«in» . 

Luminous Incomplete Combustion of Ether and 
other Substances, 

BT W. H. PEBKIN. 

The author has observed, when evaporating ether in a 
shallow vessel on a strongly heated sand bath, on a dark 
evening, that a pale blue flame was floating about the sur- 
face of the sand. On referring to Gmelin's hand book, he 
found that this phenomenon had been observed by Sir H. 
Davy. Dobereiner and Bontigny have also put on record 
similar observations. In the present paper the author has 
pursued the investigation somewhat further, in order to pro- 
duce the effect on a sufficiently large scale for lecture pur- 
poses. It can be shown by directing a jet of ether (prefer 
ably containing 5 to 10 per cent of alcohol) from a wash bot 
tie on to a thick iron dish, heated nearly to dull redness. 
Ether enters into this luminous incomplete combustion at 
260°O, much irritating vapor being produced ; the tempera 
ture of the flame is so low that it does not char paper or in- 
flame carbon disulphide. If the flame be confined, as by a 
paper chimney, the temperature soon rises and the ether 
enters into ordinary combustion. Another very effective 
method of exhibiting this blue flame is to suspend an iron 
ball heated nearly to a dull red heat over a dish containing 
filter paper moistened with ether, when a lambent blue 
flame surrounds the ball. In all cases a dark room is neces 





Fig. 1.— The great red spot in transit, December 7, 1881, 10b. 40m. There was a large white 
patch near the equator under the following side of the red spot. Immediately south 
of the red spot is a narrow belt with light and dark ovals upon it. 



Pig. 2.— The bright spot in transit, December 18, 1881, 6h. 12m. The following side of the red 

spot is seen on the western limb. To the east of the light spot, and in nearly the 

same latitude, is a dark mass emerging from the great southern belt. 



lovely rose tint, in charming contrast with the soft, golden 
hue of the body of the planet. It has been a beautiful 
object for observation during the winter, even a two-inch 
telescope bringing it into view. 

Many conjectures have been made as to its origin, which 
thus far rank simply as theories. Some observers consider 
it a rift in Jupiter's cloud-atmosphere; some think it reveals 
the red-hot planet beneath the clouds; and some perceive in 
the strange aspect the upheaval of a continent. The spot 
has been so long visible, and retained so unusual a condi- 
tion of permanence, that careful computations of the time of 
its revolution have been made in the hope of determining 
the exact time of the planet's axial rotation. Four promi- 
nent astronomers reached a result within a second of the 
mean of their observations. The average was 9h. 55m. 34 '5s. 

The second study on the Jovian disk is the rosy belt in 
the northern hemisphere. Observers have actually seen the 
formation of this belt through the whole process. During 
the three closing months of 1880 there was an outbreak, and 
an outspread of a series of dusky spots, which were finally 
dispersed around the planet, and took the form of the rosy 
northern belt which still retains its permanence. The pro- 
bability is that belt and spot are botli the result of commo- 
tion in the cloud-atmosphere, which is supposed to surround 
the nucleus of the planet to the depth of many thousand 
miles. 

The third and latest topic of interest on the face of our 
gigantic brother planet is the appearance of a number of 
bright spots or patches of light between the broad bands, 
known as the equatorial belts. These spots have been visi- 
ble. nearly as long as the great red spot, but did not at first 
attract as much attention. In 1880, however, it was disco- 
vered that they moved faster than the red spot, and interest 
was quickly concentrated on this remarkable phase. Several 
practiced observers computed the time of their rotation, 
and found the period five and a half minutes less than that 
of the red spot. One-luminous spot stands out from the 
others as the most conspicuous of its class, and may still be 
seen, for a short time, before Jupiter ceases to be an object 
of present telescopic attraction. Observers have found great 



become familiar to terrestrial observers for the last three or 
four years. 

All observation points to the inference that we are watch- 
ing the process of world-making on our giant brother planet 
four hundred million miles away. Such as Jupiter is now 
the earth was millions of ages ago, when she was without 
form and void. Jupiter, thirteen hundred times the earth's 
size, takes a proportionately longer time to cool off. But, 
larger or smaller, the planets follow the same inevitable law, 
development, perfection, decay. Thus, in the perfection of 
our own planetary development, we may watch the slow 
process by which our magnificent brother parts with his 
heat, and takes on conditions that will eventuate in the 
rudest forms of vegetable and animal life. Millions of ages, 
as we count time, must pass before he reaches our stage of 
existence. When that time comes the earth will probably 
have fulfilled her mission in the economy of the universe, 
and will have taken her place as a dead world, as the moon 
has done before her, as the larger planets will do after her. 
Even the glorious sun must succumb to the same inexorable 
destiny, when, after the passage of countless ages, his fires 
cease to burn, the mysterious fuel that now sustains them 
being exhausted. 

We are indebted to Nature for our drawings. 



Fall of a Meteor. 

On February 3 a remarkable fall of meteorites occurred 
in Transylvania At Klausenburg an intense light suddenly 
flashed into view at 3:45 P.M. on that day, the sky being per- 
fectly cloudless. The meteor was seen in the northeast part 
of the sky, and when it disappeared a white cloud was seen 
in its stead, which spread into a thin streak stretching from 
n 3st to east. Soon afterward a loud report was heard. The 
next day the news arrived that near Mocs, about twenty-five 
miles to the east of Klausenburg, some meteorites had fallen ; 
one of these weighs 35 kilogrammes, and penetrated 68 cen- 
timeters deep into the ground. Two other pieces were 
found near Olah Gyeres, and five others near Vajda Kamaras. 
Prof. Koch collected no less than sixty pieces of smaller 
dimensions near Gyulatelke, Visa, and Bare to the north of 



sary. Spermaceti thrown on to a heated iron bal 1 gives a sim 
ilar result. Olive oil, linseed oil, white wax, paraffin, stearic 
acid, oleic acid, and acetic aldehyde gave blue flames when 
heated. Methyl and ethyl alcohols and propionic acid also 
give a feeble reaction. Benzene, toluene, naphthalin, an- 
thracene, formic acid, acetic acid, benzoic acid, cinnamic 
acid, and phthalic acid gave no result. The phenomenon is 
probably analogous to that observed at ordinary tempera- 
tures with phosphorus. The author demonstrated with 
complete success the blue flame obtained as above described 
with ether and spermaceti. 



The Blue Color of Water. 

The Photographic News states that Mr. Aitken has been 
studying the blue color so characteristic of the Mediterra- 
nean and the Lake of Geneva, and his conclusions are em- 
bodied in a paper presented last month to the Royal Society. 
Mr. Aitken begins by saying that two solutions have been 
offered of this puzzling problem— the one explained the 
color as due to reflection of small suspended particles.which 
did not reflect the lower rays of the spectrum, and the other 
that the color was the result of the absorbent action of the 
water itself upon the white light, before and after reflection 
of these particles. The latter theory Mr. Aitken holds to 
be the true one. The smaller the number of white reflect- 
ing particles the darker or greener the water appears to be, 
Mr. Aitken having been successful in turning the still green 
water of Lake Como into a bright blue by scattering finely- 
divided chalk in the middle of the lake. 



Rubber Stamp Ink. 

The following proportions are said to give an excellent 
ink, which, while not drying up on the pad, will yet not 
readily smear when not impressed upon the paper: Aniline 
red (violet), 90 grains; boiling distilled water, 1 ounce; gly 
cerine, half a teaspoonful; treacle, half as much as glyce- 
rine. The crystals of the violet dye to be powdered and 
rubbed up with the boiling water, and the other ingredients 
stirred in. 
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RECENT DECISIONS RELATING TO PATENTS. 

United States Circuit Court. -Kastern District of 

Pennsylvania. 

COMBINED PATENTS CAN COMPANY VS. LLOYD. 

Butier, J . McKennan, J., concurring, 

The statute of 1870, relating to reissues, authorizes the in 
sertion of new claims, founded upon the original invention 
as exhibited by the specifications or drawings, in reissues, 
when the omission results from "inadvertence, accident, or 
mistake," and where the claimant has not by some act or 
omission estopped himself from exercising the right to 
amend. 

The question whether a patent is " inoperative or invalid 
by reason of defective or insufficient description or specifica- 
tion," andwhether sucli defect has arisen by " inadvertence, 
accident, or mistake, and without any fraudulent or decep 
tiye intention," appears from the decisions of the Court to be 
submitted finally to the judgment of the Commissioner 
wherever the circumstances bring it within the jurisdiction 
conferred upon him by the statute. 

Where additional matter is claimed, however, which does 
not appear by reference to the patent or contemporary 
records to be embraced in the invention, or where it appears 
by such reference that the alleged omission "could not have 
occurred through inadvertence or mistake,'' as said by the 
Court in James vs. Campbell el al., the case is not within the 
jurisdiction of the Commissioner, and a reissue for additional 
claims may be declared void. 

Where the only mistake suggested is an omission of a 
claim, and the patentee neglects for thirteen years to file his 
application for reissue, Held that he must be regarded, in 
view of his conduct, as intending to dedicate such invention 
to the public, and he is estopped from asserting his claim to 
such invention in a reissue. 

Mr. E. N. Diekerson, for the complainant. 

Mr. Henry Baldwin, Jr., for the defendant. 

On the 30th day of August, 1864, a patent, No. 43,979, was 
issued to August Destouy for a new and useful improvement 
in the manufacture of metal mouldings, in which the claims, 
two in number, read as follows; 

" 1. .The T-shaped metal moulding, made substantially as 
and for the purpose specified. 

"2. The jaws, B and D D', either straight or curved, and 
tool, C, constructed and operating substantially as herein set 
forth, for the purpose of imparting to the mouldings the final 
touch before they are applied to the article to be orna 
mented." 

On the 17th day of April, 1877, the patent was surrendered, 
and a reissue, No. 7,609, granted to Herman Miller, with the 
claims enlarged and multiplied to four in number, the third 
and fourth, which were new, reading as follows 

" 3. The combination, with a table having a stationary jaw 
or angle, of movable jaws operating, as shown and described, 
to compress the bent metal against said stationary jaw. 

"4. The combination, with a table having a stationary jaw 
or anvil and movable jaws, as described, of treadles connected 
with saTd movable jaws by levers, substantially as and for 
the purposes herein set forth." 

Bill dismissed. 



United States Circuit Court.- Northern District of 
Illinois. 

PATENT FEATHER DUSTERS. — NATIONAL FEATHER DUSTER 
COMPANY VS. HIBBARD. 

Blodgett, D. J. . 

This is a bill in equity, framed under sectiou 4,918 of the 
Revised Statutes of the United States, for the purpose of set- 
ting aside and declaring void a patent issued by the United 
States to Susan M. Hibbard, for an improvement in feather 
dusters, dated May 30, 187S, and numbered 177,933, upon 
the ground that the patentee, Susan M. Hibbard, was not 
the inventor of the device described in and covered by the 
patent. 

The complainant claims to be the owner of patent No. 
154,985, issued by the United States on the 15th of Septem- 
ber, 1874, to William H. Curwin, Charles J. Sauter, and 
William W. Clark, as assignees of George W. Hibbard, for 
an improvement in feather dusters, and charges that George 
W. Hibbard is the husband of the defendant, Susan M. Hib- 
bard, and that after the said George had made the invention 
described in the letters patent No. 154,985, and before the 
issue of his patent, lie sold and assigned his invention and 
his right to a patent thereto to the parties named therein, to 
wit, Curwin, Sauter, and Clark, and the patent was duly 
issued to them as assignees of George W. Hibbard, and 
that after said George W. had made the invention de- 
scribed in his patent and sold the same, as stated, he and the 
said Susan M. , his wife, colluded together to obtain the let- 
ters patent which were issued to said Susan upon the pretext 
and false assumption that said Susan was the real inventor 
of the device covered by the first issued letters patent. And 
the bill prays that the patent so issued to said Susan M. in 
violation of the exclusive rights of the complainants in the 
invention therein described may be canceled and set aside. 

The peculiar feature which characterizes both these patents 
is a feather duster made of turkey feathers, or the feathers 
of our ordinary domestic fowls adapted to such purpose, 
made pliable by removing the pithy part or body from the 
stem of the feathers so as to adapt the feathers more perfectly 
to such use when combined with the other elements to form 
a duster or brush. 

The proof in this case shows conclusively that Mrs. Susan 
M- Hibbard knew of the fact that her husband had applied 



for a patent upon this device ; knew also that he was poor 
and unable to pay the expense of obtaining a patent, and 
that he made the bargain with Curwin and Sauter to ad- 
vance the expenses and obtain the patent, on condition that 
they should become half owners thereof. She also knew of 
the negotiations between her husband and Clark for the sale 
of the other half of the patent and made no objection to the 
negotiation, and knew that her husband was to receive what 
was considered very liberal pay for the remaimng half of 
the patent, and the only objection she ever made to the nego- 
tiation was that she insisted that the purchase money to be 
paid by Clark should be given to her, not because she was 
the inventor or had anything to do with the invention of the 
duster to be covered by the patent, but because her husband, 
being an improvident man, would squander the money, which 
she wished to use in the purchase of a home for the family. 
During all the negotiations between her husband and 
Curwin and Sauter and her husband and Clark she 
never claimed or pretended, or by any conduct on her part 
insinuated, that the invention was in any degree her own, 
but allowed these men to invest their money in the procure- 
ment of the patent, and Clark pay for the unsold half of the 
patent, upon the understanding — to which she seems to have 
been as fully a party as her husband — that he was the in- 
ventor of the duster to be covered by the patent. It seems 
to me that the proof shows that Mrs. Hibbard, in allowing 
her husband to deal with Curwin, Sauter, and Clark as the 
original and first inventor of this device, has so far conceded 
or admitted him to be the original inventor thereof as that 
she should be estopped from now claiming otherwise, and 
especially claiming that she and not her husband was the in- 
ventor. If there were no other features in the case, there- 
fore, than the conduct of Mrs. Hibbard toward the persons 
with whom her husband dealt, I should think it enough to 
cancel this patent as against the patent previously issued to 
him. 

But the case is, perhaps, susceptible of solution upon 
another ground. It appears from the proof that George W. 
Hibbard, for some time prior to the alleged invention de- 
scribed in his patent, had been engaged in the manufacture 
of dusters from turkey feathers by setting them in their natu- 
ral condition into a handle, so as to make a brush or duster; 
that some little time prior to the 10th of February, 1874, he 
conceived the idea of making a better duster by softening 
the stems of turkey feathers and rendering them more pli- 
able, so as to make a feather duster which would supersede 
or take the place of dusters then and theretofore made from 
ostrich feathers, his idea being that if he could make turkey 
feathers or the feathers of our common fowls pliable he could 
use them in place of foreign feathers and make as good if not 
a better duster. He, experimented some time in this direction 
with chemicals for the purpose of softening the stem or rib 
of these feathers, and, not succeeding to hi? satisfaction in 
any of these experiments, was discussing the subject on one 
occasion with his wife, when she suggested to try cuttingor 
shaving down the stem of the feathers, so as to make them 
pliable and limber. The suggestion was at once acted upon 
and a duster made which proved satisfactory, and the patent 
issued to his assignees was obtained for this device as the in- 
vention of George W Hibbard. 

Mrs. Hibbard's sole claim to the invention covered by her 
patent, which is the same as that covered by the patent of 
her husband, is that'the suggestion or idea of cuttingor 
trimming these feathers down so as to make them limber 
first came from her, and upon this fact shs claimed and ob- 
tained the patent in controversy. 

The specifications and claims in the two patents are sub- 
stantially the same, and are for. 

"As an improved article of manufacture, a feather duster 
having the stems of the feathers split longitudinally, and a 
pari thereof severed from the remaining part, substantially 
as^pecified." 

The patent, it will be seen, is for this new article of manu- 
facture — namely, a feather duster made of split feathers. It 
is not upon split feathers as such or upon the process of 
splitting feathers, but upon a combination of the split feathers 
with the other elements by which a duster is made. The idea 
of a feather duster, to be made of feathers of the common tur- 
key or other domestic fowls, seems clearly to have originated 
with George W. Hibbard. The desideratum was to make 
these feathers pliable. He was seeking to accomplish this 
when the suggestion was made to him by Mrs. Hibbard to 
try cutting or splitting them. The proof on the part of Mrs. 
Hibbard fails to show, indeed it falls far short of showing, 
that she ever made a feather duster or thought of making 
one from turkey feathers made pliable by splitting them until 
after her husband had been for some time at work in that 
direction. The most the proof does show is that she sug- 
gested the mode of making feathers limber and pliable which 
were used for the purpose of making the feather dusters de- 
scribed in this patent. The successful feather duster covered 
by both these patents was, it seems to me from the proof, the 
invention of George W. Hibbard. While he was experi- 
menting — I may say, perhaps, groping — for some method of ; 
rendering his feathers pliable, Mrs. Hibbard suggested the 
experiment of splitting the feathers. He acted upon that 
suggestion, and finding that the feathers were thereby made 
pliable, combined them with the other material and made the 
feather duster which before that time had only had existence 
in his mind. Although Mrs. Hibbard may have made a 
valuable suggestion in the progress of the experiment, yet 
that does not make her the inventor. (Agawam Company 
vs. Jordan, 7 Wall., 602; Pitts vs. Hall, 3 Blatchf., 329.) 



For these reasons, but mainly upon the ground of the es 
toppel, which I think the most cogent, the bill of the com- 
plainant will be sustained and a decree entered setting aside 
the patent issued to Susan M. Hibbard. 

« in » 

Inauguration of the Sibley mill, Augusta, Ga. 

An interesting event in the history of cotton manufactur- 
ing in Augusta, Ga., took place on Wednesday, February 
22. On that day, in the presence of a large number of in 
vited guests and interested spectators, the head gates of the 
canal were raised, water turned on, and the entire machinery 
of this magnificent structure was set in motion. The Sibley 
Mill is without doubt the most elegant as well as the most 
thoroughly equipped mill in the South, and, in fact, in all 
the details that go to make up a handsome, complete, and 
convenient mill it has no superior in America. The main 
building is 530 feet long, 76 feet wide, and four stories high, 
with commodious picker house, dye house, finishing room, 
and store house. In the construction and arrangement of 
these buildings the greatest possible attention has been given 
for the convenient and economical handling of the cotton, 
from its arrival on the premises till its departure- in the 
shape of manufactured goods. On the upper floor is the 
opening and mixing room, with a capacity for 50 bales of 
cotton, the floors being laid with slate to allow the dirt to 
fall through. On this floor also is the warping and spinning 
machinery. The third floor is occupied by the cotton bins 
and picker rooms, in which are four breaker and four fin- 
isher pickers, from the works of the Kitson Machine Com- 
pany of Lowell, Mass., separated by a substantial brick wall 
from the card room, which contains eight double sections of 
nine cards each, in all 144 Foss <5fc Pevey cards. The 
second and first floors will be occupied by 1,030 looms, about 
200 of which are Crompton's fancy looms; the others, to- 
gether with the carding, spinning, and warping machinery, 
being built by the Lowell Machine Shop, Lowell, Mass. 
The rooms are all high, well lighted, admirably ventilated, 
and fitted with every convenience for the comfort of the 
operatives. In front of the main entrance stands the office 
building, a handsome two story structure, having on the 
first floor offices for the president, superintendent, and 
general business, and on the upper floor a capacious design- 
ing room. In front of the office stands, as a monument of 
the past, the giant chimney of the Augusta Powder Mills, 
the property of the Confederate Survivors'' Association, 
standing guard over an industry of peace, as it once did 
during the manufacture of munitions of war. Near by the 
main building, and overlooking the grounds, is the residence 
of the superintendent, and at the other end of the mill are 
six brick tenements for the overseers, while across the canal 
the company has fifteen acres of land on which are built 
twenty houses of four tenements each for operatives. The 
capital stock of the company is $1,000,000. The officers are 
William C. Sibley, president; Jones S. Davis, superintend- 
ent. Mr. Davis is well known among northern manufac- 
turers. — Industrial South. 

» i n » — - — 

Oh the Electric Transmission of Power to Great 
Distances. 

BT MARCEI. DEPREZ.* 

Such experiments as have been made on the transmission 
of power' by electricity have always been to short distances. 

In the Noisiel applications the distance did not exceed 
three kilometers, the two stations being connected by cables 
of feeble resistance. 

In the different applications known there has never been a 
power greater than that of six to eight horses transmitted to 
a distance of five kilometers, with machinery weighing 
about 500 kilogrammes. 

It has often been asserted that transmission to great dis- 
tances is impracticable. It may be interesting, then, to 
state an experiment that I have recently made. 

With Gramme machines of a small type, weighing about 
100 kilogrammes, and modified according to principles that 
I have indicated, I have obtained an effective power of 37 
kilogrammeters, the resistance interposed between the motor 
and receiver being 786 ohms, representing a distance of 78 '8 
kilometers of ordinary telegraphic wire. 

In order to bring this result into stronger relief I place the 
different elements of this experiment side by side with those 
of an analogous experiment made by Mr. Fontaine with 
larger machines, and the results of which he has published: 



Velocity. I M£«? 



Revolutions 
Fontaine...' 1,570 
Deprez ! 2,300 



Kgm. 
21-5 
380 



Power per 

Eevolu- Performance 
tion. 



Kgm. 
8 
10 



38 

25 



Resistance 
Interposed. 



Ohms. 

465 
786-0 



This transmission took place without the occurrence of 
any spark on the brushes, the machines* remaining perfectly 
cold, and without there having been any necessity of taking 
special precautions for the insulation of the conductors. 

The result of 25 obtained is only that derived from the 
first experiment. I have not yet had time to study the best 
conditions of velocity, of static effort, and of electromotive 
power. There is nothing theoretically to prevent the result 
reached being better, and I am certain of sood realizing it. 
However, I have thought it well to announce now, without 
waiting any longer, a result in electrical transmission which 
has hitherto been considered as impracticable. 

* Note communicated to the Academic des Sciences, February 13, 1882. 
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NEW SYSTEM OF BRICK MAKING. 

In brick making, as in all other industries where the de- 
mand is great and rapidly growing, machinery is replacing 
hand labor, and as a result it is not only possible to bring the 
rate of production up to the demands of the market, but the 
quality of the product is vastly superior to that of the best 
hand-made article, and with the system illustrated the quality 
of brick manufactured is far in ad vance of the product of 



The following report of tests made by General Q. A. Gill 
more shows the extraordinary strength of these bricks: 

United States Engineers' Office, 
Wm. L. Gregg, Esq.: 

Dear Sir: I have the honor to state that some tests have 
been applied to the bricks received from you with very satis, 
factory results. 




other machines. Bricks made by machinery have been com- 
monly deficient in strength, unequal in size and density. 
The Gregg triple pressure and combination brick machine, 
shown in our engraving, possesses new and valuable features, 
which insure a yield of bricks superior to the best hand- 
made, and at a comparatively small cost. These bricks are 
superior in appearance, and in the matter of homogeneity and 
strength they are beyond all doubt far ahead of any other 
brick made. 



The bricks possess remarkable density, hardness, and com" 
pressive strength. 
The tests made and the results obtained are given below: 

FIRST TEST. 

Three bricks were placed together without mortar, one 
above the other, flatwise, making a pile 8 inches long, '4 
inches wide, and Q% inches high, the upper and lower sides 
of each brick being rubbed to secure good contact. 

The pile was then subjected to a pressure of 100,000 



pounds, without cracking or disturbance of any kind. Sur- 
face pressed, equal to 32 square inches (4 x 8). 

The pile was subjected to pressure between thin pine 
cushions, one below the lower briok and the other above the 
upper one. 

SECOND TEST. 

Three half bricks, making a pile 4 inches by 4 inches and 
6% inches high, were then subjected to pressure between 

wooden cushions. Area of 
surface pressed, 16 square 
inches (4 x 4). 

The pile crushed at 90,000 
pounds, or 5,625 pounds to 
the square inch. 

THIRD TEST. 

Some two inch cubes were 
cut from the bricks, and 
crushed separately, with the 
following results: 

No. 1 crushed at 40,000 
pounds; equal to 10,000 
pounds to square inch. 

No. 2 crushed at 37,000 
pounds : equal to 9,250 pounds 
to square inch. 

The above were crushed be- 
tween steel plates. 

No. 3 crushed at 37.C00 
pounds ; equal to 7,750 pounds 
to square inch. 

No. 4 crushed at 30,000 
pounds; equal to 7,500 pounds 
to square inch. 

Nos. 3 and 4 were crushed 
between one- quarter inch pine 
cushions. 

The crushing strength of 
these bricks is greater than 
that of any bricks ever tested 
by me. 

Very respectfully, your 
obedient servant, 
Q. A. Gii/lmobe, 
Lt.-Col.Eng'rs,Bvt.Maj.-Gen. 

Similar tests were applied 
by direction of the Supervis- 
ing Architect of the United 
States, at the Treasury Depart- 
ment, Washington, with the 
same results, and the bricks 
were ordered to be used in 
the government work. 

Heretofore in the construc- 
tion of bricks by machinery, 
and especially face or front 
bricks, it has been found prac- 
tically impossible to supply 
an equal amount of clay to 
each of the mould boxes. 
This results in unequal size 
and density in the bricks, and 
when but one pressure is im- 
parted to the clay, as in ordi- 
nary machines, the bricks are 
often defective in strength, 
at the corners and edges es 
pecially, and hence unsuit- 
able for use as first quality 
front or face bricks. These 
serious objections have been 
overcome by Gregg's brick 
machines. 

The mechanical construc- 
tion of these machines is'such 
that the heavy developing 
pressures take place while the 
mould table is at rest, thus re- 
quiring but a nominal amount 
of power to operate them, 
and avoiding strain, wear and 
tear, and breakage, as well as 
the great loss of power com 
mon to other machines. 

Brick machines may pro- 
perly be classified under three 
heads: dry clay machines, 
slush machines, and crude or 
moist clay machines. 

From the peculiar construe 
tion of dry clay machines 
where " fillerboxes"orgradu- 
ating measures are used to fill 
the mould boxes, the clay 
must be dried and granulated 
to fill with any degree of regularity into the " filler boxes," and 
thence into the moulds. And when moulds are grouped to- 
gether it becomes a physical impossibility by the dry clay 
system to fill them alike, hence those deficient in clay will 
but partially develop the bricks; this, added to the fact of 
the cohesive quality of the clay being destroyed by extract- 
ing the moisture before moulding, complete vitrif action can- 
not take place in the burning, and the result is that bricks 
made from the dry clay disintegrate with, thie action of. the 
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elements. In the manufacture of slush brick the other ex- 
treme is met. To facilitate moulding in the " hand way " a 
large portion of water is added, and the bricks being so soft 
must be spread upon floors to dry. The slow out-door pro- 
cess of drying, or evaporation, is one of the most favorable 
processes for the hand brick maker, but it requires the con- 
tinuous insurance of favorable atmospheric influences, and 
a continuity of fair weather, which practically can never be 
relied on. 

Clay, to be made into bricks by hand moulding, must of 
necessity be so wet that at least 25 per cent of water must 
be evaporated before it is safe to burn, so that in fact, in 
works producing 30,000 bricks per day, upwards of 23 tons 
of water have to be evaporated therefrom every twenty-four 
hours — the labor attending which being an expensive item, 
and the bricks being rendered porous by the operation. 

Gregg's triple pressure and combination brick machines 
occupy a medium position between dry clay and slush ma- 
chines; thus a first great saving is effected, as the machines 
accept the crude clay, and manufacture it to advantagein so 
stiff a stale as not to contain more than one-eighth the above 
amount of water to be evaporated, and yet all of its cohe- 
sive qualities are retained. The fusion being complete, the 
bond between the particles is perfect and the bricks are less 
porous, consequently stronger, and absorb less moisture 
when burned. 

After being pressed, the bricks are placed on iron cars and 



turning out the finer grades of brick for fronts, mouldings, 
cornices, etc., ornamental and shape bricks. 

Our engraving gives a good idea of the interior of the 
establishment, beside giving much of the detail of the ma- 
chinery 

All inquiries should be addressed to the Gregg Interna- 
tional Brick Machine Company, Equitable Building, Bos- 
ton, Mass. 

^ < i > m ■ 

TAPIR AND YOUNG. 

The first tapir known to have been bred in Europe was 
born in the London Zoological Gardens, February 12. It is 
a cross between the two principal American species, the 
mother (lapirus americanus), from Brazil, being a brown 
animal, and the father (T. roulini), from Colombia, having 
black hair. The young one, like all young tapirs, is curious- 
ly lined and spotted with white on a ground of bright fawn 
color. The time of gestation was fourteen months. The 
young one is a lively little fellow, about the size of a roast- 
ing pig, and appears to enjoy life amazingly. When but a 
day old it readily entered the water, and when not follow- 
ing its mother about it frequently indulges in a swim. The 
white markings will probably disappear when it is about a 
year old. 

The tapir is a pachyderm, one of the links which unite 
the elephant with the wild boar and rhinoceros. 

The snout of the animal forms a small proboscis not 



the Brazilian and Colombian tapirs have a stiff bristly 
mane; the Malayan has none. The T, bairdi is found, it is 
said, only on the Atlantic side of the Isthmus of Panama. 
For our handsome illustration we are indebted to the Lon- 
don Illustrated News. 



New Variety of Silk Moth. 

BY W. MABTIN WOOD. 

On behalf of both entomologists and sericulturists, it 
seems desirable to make some further mention of the fertile 
hybrid silk-moth— result of a ■ cross between the Tamma- 
mai of Japan, and the lusser moth of the Deccan — first pro- 
duced at Bombay about seven or eight years ago. 
It is not mentioned by Mr, Wardle in his valuable 
" Handbook of the Collection Illustrative of the Wild Silks 
of India," though that bears date so late as- July last year. 
Besides, this new silkworm, though specially reared, comes 
under the definition given by Mr. Wardle in his opening 
senlence: " The term ' wild silks of India ' must be regard- 
ed as applying to all species of silk other than that pro- 
duced by the Bombyx mori, the worm which feeds on the 
mulberry leaf." The primary advantage of this new high- 
class silk spinner is in its being able to feed and thrive, not 
only on the bhair tree {Zizyphus jujuba), as mentioned in my 
remarks 1 the other day, but on almost every variety of the 
fkus — probably on all the trees mentioned by Mr. Wardle (p. 
15) as furnishing food to the "Tusser" worm. Thus the 




THE 

passed through a drying tunnel, where they are dried with 
regularity, not being subjected to rains and atmospheric 
changes as by the old out-door system:, they are then passed 
directly to the burning kiln, and are there burned and made 
ready for the market. 

The great benefit to be derived by operating this system 
is not only the economy and regularity of the manufacture, 
but the increased value of the product. By keeping a strict 
account of the cost of manufacturing 1,000,000 bricks by the 
old system and a similar account of a like number made by 
the Gregg system, it will readily be seen that they can he 
made by the latter process at one half the cost of the form- 
er, as well as at all seasons of the year, and be worth twice 
as much in the market as a kiln of ordinary brick. 

The Gregg machines have obtained a world-wide reputa- 
tion at the various expositions, both in this country and 
Europe, where they have invariably received the highest 
awards. 

Mr. Wm. L. Gregg, the inventor of this system, has or- 
ganized in New England the " New England Press Brick 
Manufacturing Company," having offices in the Equitable 
Building, Boston, Mass. The works of this company are 
capable of turning out 100,000 bricks per day, this being 
the largest production of fine bricks made in any of the 
Eastern States. 

This establishment is specially fitted with machines for 



NEW-BORN TAPIR-LONDON ZOOLOGICAL GARDENS 

unlike the elephant's, but much smaller, and minus the 
finger-like tip. It has the appearance of a trunk cut short. 

The American tapir is a great swimmer and haunts wood- 
ed parts on the .margins of streams; it- is powerfully built, 
and has the merest apology for a tail. 

The food of the tapir consists of leaves, young shoots of 
trees, native fruits, and probably submerged water plants 
and other vegetable matter. It often does much damage to 
the manioc plantations of the natives. The flesh is good to 
eat, though somewhat dry and tough. The tapir is much 
hunted by the Indians, who watch for their large but timid 
game from platforms built among the trees overlooking the 
animal's feeding places. 

The tapir is of a very gentle disposition, and becomes 
quite affectionate in confinement, which may be observed 
with the specimens now in the Gardens; the attentive young 
keeper moves about among them as if they were sheep. The 
tapir is a different animal if hard pressed, and becomes a 
formidable opponent; he does not always come off second 
best. He goes in search of food by night, is very shy, and 
has wonderful powers of hearing and scent. The jaguar is 
its most formidable enemy. 

There are now several known species Of tapirs, such as 
the Tapirus americanus, T. laurillardi, T. malayensis, T. 
roulini, 2. swmatraniM,' T. indicus, T. bairdi. 

The Sumatran tapir has a white band encircling the body; 



new worm might he diffused over the greater part of India 
without any planting preparations being required. The 
Japanese progenitor of the hybrid is known as the " oak- 
feeding" silkworm, so that may partly account for the om- 
nivorous character of the creature, although experience may 
show that carefully selected diet will improve the quality of 
its silk. The new variety might be provisionally designated 
Yamma-paphia mowisia, thus preserving the name of the 
ingenious sericulturist, Mr. Paul Mowis, who developed the 
hybrid, and tested its value through several seasons. Hav- 
ing myself seen the creature during all its stages, from egg 
to moth, I can testify to its healthy appearance, its fertility, 
and productiveness. Some millions of its cocoons were, I 
understood, sent about 1878, to be reeled and worked up at 
Bradford. The silk is finer than that of the Tusser, and 
nearly as strong; so that if the worm can be reared and fed 
on the same plants, and with as little trouble as the coarser 
Tusser worm, then there should be a very distinct gain in 
the most valuable quality of silk produced. Mr. Mowis is, 
at present, carrying on his sericulture somewhere in the rail- 
way reserved forests of H. H. the Nizam's dominions; and, 
no doubt, information could be elicited from him on the sub 
ject. He had given much attention to the practical chemis- 
try of sericulture in trying to hit on the best methods of 
removing the mucilaginous matter from the worms, and in 
preparing the fiberf or dyeing. — Journal of the Society of Arts. 



© 1882 SCIENTIFIC AMERICAN, INC 



2l6 



Scientific Smmcatt* 



[April 8, 1882. 



NATURAL HISTORY NOTES. 

As to the Parasitism of Beech-drops. — That curious plant, 
Monotropa hypopitys, common to Europe and America, and 
commonly known as " beech-drops,'' "pine sap, ''and " bird's 
nest," has been examined by Dr. F, Kamiensky, who gives 
it as his opinion that it is not, as has generally been sup 
posed, a true parasite, inasmuch as it possesses no true haus 
toria, but a saprophyte, that is, a non chlorophyllaceous 
plant growing in humus. The root fibers appear to be inva 
riably clothed with a dense weft, consisting of thetnycelium 
of a fungus, which covers the extremity of the root fibers 
like a cap, it is not, however, parasitic on the roots. The 
fact of the mycelium always accompanying the root of the 
plant seems to point to some relationship between them 
worthy of investigation. 

The results of Dr. Kamiensky's investigations accord per 
fectly with those reached by Prof. Jos. Schrenk, of the Tor 
rey Botanical Club of this city, who has had this same plant 
under investigation for the last two years. Here, as in 
Europe, the roots of the plant are found to be involved in 
a mycelium, with which are intermixed spores that have 
been detected in the act of germination (if that which con 
tains no germ can be said to " germinate "). No connection 
has as yet been discovered between the roots of the plant 
and those of the trees under which it grows, and its parasi 
tism appears doubtful. 

Toughness of the Egg-shells of an Arctic Bird. — Mr. H. W, 
Elliott, in his "Monograph of the Sea Islands of Alaska,' 
says that the thick-billed guillemot is the only egg bird that 
has the slightest economic value to man on the Pribylov 
Islands, where it is locally known as the "arrie," from its 
harsh cry of "arra-arra." The bird in bodily size is the 
counterpart of our ordinary barnyard duck, but it cannot 
walk or even waddle as the domestic swimmer does. It 
lays a single egg, large and very fancifully colored, and the 
most palatable of all the varieties found on the islands, and 
hence much sought after by the natives. A large propor 
tion of the eggs become so dirty by rolling here and there 
in the guano, while the birds tread and fight over them, as 
to be almost unrecognizable. " I was struck," says Mr. 
Elliott, " by the happ}' adaptation of nature to their rough 
nesting; it is found in the toughness of the shell of the egg 
— so tough that the natives, when gathering them, throw 
them, as farmers do apples, into their tubs and baskets, on 
the cliffs, and then carry them down to the general heap or 
collection near the boat's landing, where they pour them out 
upon the rocks with a single flip of the hand, just as a sack 
of potatoes would be emptied ; and then again after this they 
are quite as carelessly handled when loaded into the ' bidar- 
rah,' sustaining through it all a very trifling loss from 
crushed or broken ones." 

Curious Willow Trees. — The only suggestion of a tree 
found growing on the Pribylov group, says Mr. Elliott in 
the work just cited, is the hardy "talnuk," or creeping wil- 
low. There are three species of the genus Salix found here, 
namely, 8. reticulata, 8. polaris, and 8. aret ca. The first 
namedjs the most common and of largest growth. It pro- 
gresses exact!}' as a cucumber vine does in our gardens. As 
soon as it has made from the seed a sprout of six inches or 
a foot upright from the soil, then it droops over and crawls 
along prostrate upon the earth, rocks, and sphagnum. Some 
of the largest talnuk trunks will measure eight or ten feet 
in recumbent length upon the ground, and are as large 
around the stump as an average waist of a man. The usual 
size, however, is ver}' much less-; while the stems of polaris 
and arctica scarcely ever reach the diameter of a pencil, or 
the procumbent length of two feet. 

Action of Parasitic Fungi. — Mr. Maxime Cornu has recent- 
ly called attention, in a note read before the_ Academie des 
Sciences, to the curious fact that several parasitic fungi 
cause fallen and decaying leaves to remain green at thespots 
where they have attacked the plant, when all the rest of the 
leaf has turned yellow. Microscopical examination shows 
that the chlorophyl in these spots is in a normal condition, 
while in the yellowish portion of the leaf it is formed of 
yellowish globules of altered form. The irritation produced 
by the parasite preserves the vital activity of the cells from 
which it derives its nourishment. He considers that this 
fact throws additional light on the theory that a lichen is an 
alga stimulated into continued and vigorous growth by the 
presence of a parasitic fungus. 

The "Overflow Bugs" of California. — The following ex- 
tract from a note from one of Prof. C.V. Riley's correspond 
ents, communicated by him to Nature, is interesting as 
showing how ground beetles, which are usually beneficent to 
man, may at times become a great nuisance. The insect 
popularly called an " overflow bug" in California, is, scien- 
tifically, the Platynus maculicollis. We lived, says the cor- 
respondent, in Fresno county two years. It is hot and dry 
there, thermometer ranging from 96° to 108° for about three 
months. In June and July, when hottest and driest, the 
" overflow bugs " filled the air between sunset and dark. 
One could not with safety open his mouth. They would 
light all over one's clothes; they filled the house; they 
swarmed on the table, in the milk, sugar, flour, bread, and 
everywhere where there was a crevice to get through. They 
were flying for about two weeks, and then they disappeared 
mostly or did not fly much, but were hidden under papers, 
clothing, and in every available place. They were all 
through the foot hills the same, and much the same in Los 
Angeles, about Norfolk, but they did not fly much in the 
latter place. In Los Angeles they seemed to be worse before 
tbe " Santa Annas," a hot wind from the desert filling the 



air with sand. Chickens, no matter how hungry for insects, 
refused to eat these pests. The visitation of these insects 
formed a veritable plague. 

The Crow. 

Professor Linden said a good word the other day at Buf 
falo for that much persecuted bird, the common crow, Corvus 
americanvs). The crow of America belongs to a scattered 
family of about two hundred species, including among them 
the buzzard, jay, raven, and magpie. Of the genus proper 
to which the crow belongs, seven examples are found in the 
United States, the great black raven being at the head. In 
the wilderness, about one hundred miles from Buffalo, on 
the shores of Lake Ontario, ravens were found. Their nests 
were so secluded as rarely to be discovered. So wary were 
the birds that Mr. Linden had found it impossible to obtain 
a specimen. They were reported more abundant on the 
Canada shore of Lake Ontario, but it was impossible to pro- 
cure a specimen even there, though a liberal reward had 
been offered. The crow was only preserved from annihila- 
tion by its great cunning. Even in captivity the bird dis- 
plays a degree of sagacity which almost resembles human 
intelligence. Mr. Linden admitted that the crow could 
hardly be called a sweet singer, still, when tamed, lie made 
a very interesting pet. On the whole, he might safely be 
set down as a useful bird and a real friend of the farmer. 
He eats large quantities of noxious insects, and though he 
has a bad habit of pulling up young tender shoots of grain, 
it was a question whether the damage was not more than 
compensated by the number of larvce of beetles thus brought 
to light and devoured. 

Occupation for the Insane. 

A reporter of the Tribune recently visited the City Asylum 
for the Insane on Ward's Island, to learn what has been ac- 
complished there in providing occupation for the patients. 
There are usually somewhat more than a thousand patients 
in the asylum. Many of them are not only insane, but sick 
and under medical treatment; some are too feeble to do any 
work; some are too violent, and some are too imbecile. 
But, after subtracting all these classes, there are left a large 
number who. have the intelligence, the strength, and the skill 
necessary to make them valuable in the workshop. In 
regard to the employment of such persons as these. Dr. 
Macdonald, the superintendent, gave the following facts 
from his experience: 

Out of the 1,200 or more patients, about 400 are available 
for work. In this estimate those who do light chores in the 
building are not included, but simply those who pursue 
some regular calling for seven or eight hours a day. It 
might be supposed that they would manifest some unwill- 
ingness to work; hut, on the contrary, they often show 
much enthusiasm. Of course much care must be exercised 
in selecting men for occupations which require the use of 
tools. But only the most docile and intelligent are chosen 
for these departments, and they are carefully searched every 
night to see that they have secreted no tools. It sometimes 
happens that patients become sullen or flighty, and refuse 
to work. In such cases they are allowed to remain idle 
until the spell passes away, when they are glad to begin 
again. In the mechanical departments, of which more will 
be said further on, a sane foreman is employed who directs 
the workmen. Though they are fond of employing them- 
selves, yet, with the capriciousness of lunatics, they soon 
grow weary of doing the same thing all the time. And so 
recreation of some kind is necessary. They are therefore 
taken out for walks, or allowed to play football in the yards, 
or to play a sort of quoits in the halls, which consists in 
pushing a round wooden disk over the smooth floor, the ob- 
ject being to make it land in a chalked circle. There is 
also a pleasant amusement room, with a stage, in which 
concerts, plays, and readings are given from time to time. 
The patients enjoy these entertainments with all the delight 
of children. In fact, in their work and play they have to 
be treated as children. 

In the. selection of work for patients, the aim is to give to 
each the work he is used to if possible, or something related 
to it. There are more than one hundred callings represented 
in this asylum, and it would be obviously impossible to st;irt 
them all going here. What we aim at is to have a few of the 
more common trades in practical operation. For instance, 
all the carpenterwork and bricklaying and general repairing 
of the Asylum are now done solely by the patients. That of 
itself is no small item. In the kitchen the only salaried per- 
son is the cook; his twenty or more assistants are patients. 
The engine and boiler-room, one of the largest in the city, is 
attended to entirely by patients. It is not thought safe to 
employ patients as barbers, but their assistants are patients. 

, In the summer about one hundred and fifty patients are en- 

■ gaged in farm work. 

! In the mat room the visitor saw fifteen patients, principally 
old sailors, working busily. In the tailor-shop there were 
twenty-five, who make all the clothes worn in the institu- 
tion. The only salaried man is the foreman. Twelve were 
employed in the shoe-shop, seven in the tin-shop, and about 
fifty in the paint shop and carpenter-shop. The latter do all 
the painting and repairing required in the institution. A 
printing room has been recently established. The depart- 
ment printing has heretofore been done at Bellevue Hospital 
by prisoners, but was not done satisfactorily. The Board of 
Charities and Correction lately passed a resolution transfer- 
ring the printing bureau to the City Asylum for the Insane, 
and presses are now put up there. Dr. Macdonald says that 



he hopes in time to be able to do not only the department 
printing, but much of the corporation printing — perhaps 
even the City Record. 

He thinks this is entirely practicable, as next to cigar 
makers printers are more numerous in the asylum than men 
with any other trade. If this plan should ever be realized 
it would save the city a large sum of money in printing. In 
this shop, also, the visitors were not noticed even by a look 
About a dozen men were engaged in putting a large printing 
press in position, and seemed more eager to do their work 
than the sane foreman who was directing them. A few 
compositors were at work before their cases on circulars and 
department specifications. 

"We have about twenty-five men at work here now," said 
the doctor, " and when we get set to rights will have many 
: more. As you see, the printing office is over the steam 
j laundry, and we will run it entirely by steam. We shall 
I print all the official matter of the department, and, as we 
I get stronger, I shall ask the city to send its printing up 
here. I have also a novel idea in view — a weekly paper en- 
I tirely composed, edited, published, and set up by lunatics, 
j Of course in a quiet way I shall exercise a sort of censor- 
ship of the press; but all the articles that will appear in it 
will be written by the patients. And I will venture to say 
that it won't be such a very crazy paper either. " 

Dr. Macdonald finds that the great majority of patients 
are happier and more docile when employed, and he is 
satisfied that they are capable of doing many things which 
they have hitherto been supposed unfit for. 



Oil of Turpentine as a Disinfectant. 

In a lengthy paper upon the disinfectant which can be 
obtained by shaking oil of turpentine with water, Rennard 
sketches the history of ozone and peroxide of hydrogen. 
The following points will be found interesting at the pre- 
sent time when so many so-called ozone compounds are 
before the public. 

The bleaching properties of certain essential oils, espe- 
cially of oil of turpentine, which is seen in its effect upon the 
corks of bottles containing it, must have been known for a 
long time. It was first explained by Schoenbein, the discov- 
erer and chief investigator of ozone. In 1851 he stated, in 
the Journal fuer prak. Chemie, that the bleaching of the 
corks in turpentine bottles was due to the oxidizing action of 
the oxygen which had been excited or rendered tctive by the 
oil, and he proposed to restore old paintitigs with oil of turpen- 
j tine, which must act like the peroxide of hydrogen discov 
I ered in 1818 by Thenard, and recommended for this purpose. 
! Schoenbein also tested the oxidizing power of the ozonized 
turpentine oil in other ways. He said that it decolorized 
litmus and indigo solution, and turned paper blue after it 
had been impregnated with iodide of potassium and starch. 
In 1853 Williamson divided essential oils into two classes, 
those which are ozonized and those which are not, and in 
the former he placed oils of turpentine, lemon, lavender, 
peppermint, etc. At first Schoenbein was of the opinion 
that the oxygen excited by oil of turpentine was identical 
with the ozone formed by electricity or moist phosphorus. 
j After Houzeau (Poggendorff's Annalen, 1856) obtained from 
peroxide of barium and sulphuric acid a gas that he thought 
was identical with ozone, Schoenbein followed up the inves- 
tigation further and found that it was not so. In a long 
gaper contributed to the Annalen, in 1858, he showed that 
when hydrochloric acid acted upon peroxide of barium, or 
one of the alkalies, only peroxide of hydrogen was liberated, 
but nev.er chlorine. On the other hand the peroxides of the 
heavy metals always yielded chlorine with hydrochloric 
acid. Hence the active oxygen got from the peroxides of 
one class must differ from that obtained from the other class. 
That got by electrolysis or phosphorus agreed with the one 
obtained from peroxides of the heavy metals. To distin 
guish one from the other he called the active oxygen that 
forms peroxide of hydrogen autozone, to distinguish it from 
the negative form already called ozone 

In the same year, 1858, Schoenbein proved that ozonized 
oil of turpentine, that is, that which had long been exposed 
to the air, contained autozone, and in contact with water 
formed peroxide of hydrogen. 

In 1866 we find it stated that the camphenes in general, 
but especially oil of turpentine, juniper, copaiba, camphor, 
and lemon, also benzole, and the hydrocarbons of petroleum, 
oil of cinnamon, peppermint, and caraway, cod-liver oil, 
and croton oil, in contact with water form peroxide of hydro- 
gen. Oil of juniper excels turpentine in this respect. 

This discovery seemed to be overlooked until 1873, when 
Dr. Radunowitsch and Charles Kingzett recommended tur 
pentine water as a good disinfectant and antiseptic. Before 
this, turpentine had been used in making dry albumen from 
blood, in bleaching ivory and bones, etc. A solution of 
peroxide of hydrogen was used in Paris to bleach the hair, 
and turpentine water can be employed for the same purpose 

Radunowitsch published his investigations in the proceed 
ings of the Russian Chemical Society, in 1873. He assumed 
that ozone is formed by the slow oxidation of oil of turpen- 
tine, but that it escapes with the vapors, while the peroxide 
of hydrogen remains in solution. To obtain as much per 
oxide of hydrogen' as possible, he mixed equal volumes of 
water and oil, and exposed the mixture to sunlight, shaking 
often. In three days the lower layer of water was acid, and 
gave with different reagents the reaction for peroxide of 
hydrogen. Radunowitsch recommended the solution for 
disinfection, and employed it for some time in the hospital 
for cleansing gangrenous wounds. 
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Kingzett published his experiments i n 1874 in the Journal 
of the (London) Ghem. Society. At first he assumed that by 
the oxidation of oil an organic peroxide was first formed, 
and when treated with water this was decomposed with 
camphoric acid and peroxide of hydrogen. He found that 
at the end of fifty-four hours there were 45 parts of peroxide 
of hydrogen in 10,000 of the solution, or nearly one-half per 
cent. He also demonstrated the antiseptic and disinfectant 
power of the solution; 5 c.c. of a quarter per cent solu- 
tion kept 50 to 100 c.c. of milk, eggs, etc., a long time. 

Kingzett, in a second paper, published in 1876, refers the 
hygienic influence of pine and eucalyptus trees to similar 
causes, that is, the continual oxidation of their essential 
oils and formation in the air of peroxide of hydrogen. He 
also said that patients recover more quickly in wooden hos- 
pitals for like reasons He says that the solution contains 
none of the oil of turpentine, that it is not poisonous, and 
will not injure linen garments or fabrics. It does not attack 
utensils and tools, and is completely volatile. 

In making turpentine water freshly distilled oil is not so 
good as the old that is partially changed to resin. Rennard, 
in his experiments, mixed Russian turpentine, that had been 
several years in the laboratory, with water, in the propor- 
tions of one to ten, twenty, and thirty. They were kept in 
open bottles, and often shaken. The amount of peroxide 
formed in the first three days was small, but gradually 
increased; the oil turned yellow. The chromic acid reaction 
was used in testing for peroxide of hydrogen. The clear- 
filtered solution was acidified with a few drops of dilute sul- 
phuric acid, ether poured on it, and then a few drops of a 
solution of chromate of potash added and shaken. If per- 
oxide of hydrogen is present, the ether becomes more or less 
blue. The longer it is exposed to the air the more peroxide 
is found in the solution. A quantitative estimation of the 
peroxide of hydrogen was made by adding permanganate 
solution until the last drop caused a pink color that lasted a 
few seconds. Samples of different ages were found to con- 
tain from 03 to2'8 per cent. 

Jacobsen says that a very active oil of turpentine is ob- 
tained by mixing one part of rectified oil of turpentine with 
three parts of absolute alcohol in a loosely closed vessel. 
It, is left a few weeks in the sunshine, then the alcohol is 
allowed to evaporate. The resinous mass that remains when 
shaken with water forms a powerful bleaching liquid. 

This subject has an additional interest in this country 
from the fact that a manufacturing chemist in the West is 
now selling a substance labeled "aromatic ozonized 
liquid," which is strongly acid, has an odor of essential 
oils, and probably contains oils of turpentine, wintergreen, 
etc., in the active or ozonized condition. I. B 



Lac. 

Lac is one of the many useful productions of the Indian 
Empire; it is also found in large quantities in other parts of 
the Asiatic confinent. This substance forms a crust sur- 
rounding the branches and twigs of certain trees, and is the 
excretion of an insect called Coccus lacca. The insect be- 
longs to~the natural order Hemiptera, genus Coccida, which 
are remarkable for their powers of propagation, and often 
their numerous offspring are so closely crowded together 
that the trees on which they live are exhausted and injured 
by them. Hampden G Ulasspoole, in the British Pharma- 
ceutical. Journal, says: The trees selected by these insects for 
the depositing of their eggs are the bishar tree, Groton lacci- 
ferum, the BuXea frondosa (palus prass or dhak), Ficus re- 
ligiosa (peepul), and Schleuhera trijuga (koosum). Of the 
last mentioned tree Dr. Brandis, in his "Forest Flora of 
Northwest and Central India," says, it produces the best lac, 
which keeps good for ten years, while the lac from other 
trees is said to last only two years. In the central pro- 
vinces of India the natives say that lac from this tree is cap- 
able of being propagated on others, but the koosum tree itself 
will not admit of the propagation of lac from trees of other 
kinds. 

Mr. J. Mackee, in a paper on " The Formation of Lac Pre- 
serves," in the Quarterly Magazine of the Indian Forester, 
vol. i., page 269, says: "After the larva? appear, they craw] 
about the stem of the plant in search of the young juicy 
spots from which, when once fixed by their proboscis, they 
cannot be removed without fatal injury. The males and 
females are identical in size and shape, and both commence 
at once the formation of their cocoons by excreting a sub- 
stance resembling lac, those of the male being ovoid or ellip- 
tic in form, while those of the female are more circular and 
exhibit three distinct apertures, arranged in triangular fashion 
in the roofs, one being the anal aperture through which im- 
pregnation is accomplished, and the larvae eventually swarm, 
the other two those by which the insect obtains a supply of 
air. About ten weeks after the birth an important change 
takes place id the larvse, the female cocoons are completed, 
and the insects have assumed the final or imago state. As 
the female insect never shifts her place, but remains fixed in 
the position she first took upon the twig, the male is obliged 
to seek her, which he does by leaving his cell in a backward 
manner by the ventral aperture, and crawling on the female 
cell, he fulfills his office, and almost immediately dies. Im- 
pregnation having been accomplished, the female busies her- 
self in sucking up large quantities of the vegetable juices, 
increases greatly in size, and begins the excretion of true 
lac. The oval body of the insect becomes a deep red color, 
and if at this stage a piece of the lac incrustation is broken 
off the insect is perceived as a little bag of red liquid (which 
yields the dye), and the place where the wound has been. 



made bears a snow-white mark, as if it had been touched 
with a point of chalk; a similar mark is also found under 
every insect. Under the microscope they clearly appear to 
be specks of a semi-crystalline saline efflorescence. After 
having laid her eggs, the female dies, and soon a new gene- 
ration swarms forth to enact the same process again. The 
thickness of the lac incrustations varies from half aa inch to 
an inch in diameter. The branches are broken off from the 
trees by the natiyes, and in this state it is carried to market 
and called stick-lac." 

In commerce there are three varieties of lac, known as 
stick-lac, seed-lac, and shell-lac. Stick-lac, as just stated, is 
the resinous substance gathered on the branch in its natural 
condition, and often containing the dead insect; this when 
chewed colors the saliva a beautiful red, and when burnt 
emits a strong agreeable odor. When stick-lac has been 
separated from the branches, etc., and coarsely pounded, the 
native silk and cotton dyers extract the red color from it by 
boiling it in water. The yellowish, hard, resinous powder 
which remains has somewhat the appearance of mustard seed, 
and is called seed-lac; this is sometimes melted together, and 
called lump-lac; it is used by the natives to make bracelets, 
etc. Shell-lac is prepared by putting a quantity of seed-lac 
into long cloth oblong bags, two men holding each end of 
the bag extended over a gentle charcoal fire, by which pro- 
cess the lac melts. When quite fluid each man twists the 
bag so as to force out the melted substance, and this drops 
upon pieces of the stem of the plantain (Musa paradisiaca) , 
placed beneath, the smooth and glossy surface of which 
prevents the lac from adhering. The degree of pressure 
regulates the thickness of the coating; at the same time, the 
fineness of the material the bag is composed of determines 
its clearness and transparency. 

The chemical constituents of the different kinds of lac from 
the analysis of Dr. John Unverdorben (who made resinous 
bodies his particular study) and Hatchett appear to be as 
follows: 

Stick-lac on the branches, etc., just in the state it is found 
i contains: 

1. An odorous resin, soluble in alcohol and ether. 

2. A resin insoluble in ether. 
• 3. A bitter balsamic resin. 

4. Acid of lac (laccic acid). 
5...A dun-yellow extract. 

6. Coloring matter analogous to that of cochineal. 

7. A fatty matter like wax. 

8. Some salts and earth. 

Unverdorben classified, the resin produced in lac, besides 
the coloring matters and laccic acid, thus: 

1. A resin soluble in ether and alcohol. 

2. A resin, insoluble in ether, soluble in alcohol. 

3. A resinous body little soluble in cold alcohol. 

4. A crystallizable resin. 

5. An uncrystallizable resin, soluble in ether and alcohol, 
but not in petroleum. 

Seed lac contains, by Mr, Hatchett's analysis, in 100 
parts : 

Resin 68-0 

Coloring matter 10*0 

Wax 60 

Gluten 5-5 

Foreign substances 6"5 

Loss — 4*0 

100-0 
Dr. John's analysis gives very similar results, save that 
among the foreign substances he notices l'O salts of potash 
and lime, to which probably the white spots on the bark 
under the incrustation, which were previously noticed, may 
be due. 
Shell-lac, according to Mr. Hatchett's analysis, gives: 

Resin 90'5 

Coloring matter 0-5 

40 



Wax. . . 
Gluten. 
Loss . . . 



3-8 
1-8 



Lac resin can be procured pure by solution in alcohol; it 
makes an excellent varnish. It is soluble in diluted hydro- 
chloric and acetic, but not in sulphuric acid. Shell-lac has 
a great tendency, says Dr. Ure, to combine with salifiable 
bases, as with caustic potash, which it deprives of its alka- 
line taste. This solution, which is of a dark color, driesinto 
a brilliant transparent reddish-brown mass, which may be re- 
dissolved both in water and alcohol. Bypassing chlorine in 
excess through the dark colored alkaline solutions the lac 
resin is precipitated in a colorless state. When this precipi- 
tate is washed and dried, it forms, with alcohol, an excellent 
pale yellow varnish, especially with the addition of a little 
turpentine and mastic. With the aid of heat shell-lac dis- 
solves readily in a solution of borax. 

Lac-dye or cake lac is produced from a watery infusion of 
ground stick-lac evaporated to dryness and formed into cakes 
about two inches square and half an inch thick; these are of 
various qualities and stamped with peculiar marks to desig- 
nate their different manufacturers. This dye is of a splendid 
crimson color and is used by the natives for dyeing silk, but 
seldom for cotton on account of the expense. The color of 
the red leather of Nurpur and other places is due to this dye. 
This dye has long been known in Europe, for before the dis- 
covery of the cochineal insect it was universally employed 
for dyeing red. The crimsons of Greece and Rome and the 
imperishable reds of the Brussels and Flemish schools were 
obtained from this insect. 

Dr. John's analysis of these cakes is as follows; Coloring 



matter, 50; resin, 25; solid matter, consisting of alumina, 
plaster, chalk, and sand, 22. These cakes when prepared for 
dyeing are dissolved in diluted muriatic acid, and tin is the 
mordant, and this gives a very brilliant scarlet hue to woolen 
cloths. 

Lac has been known to the Hindoos for many ages. Their 
carpenters mix the crude substance with native spirit, which 
produces a strong colored varnish which they use in 
stead of paint fcr the woodwork of their houses, temples, 
etc. The beautiful glossy lacquer with which the Indian 
houses, etc., are covered is also produced from the same 
source. Indian lapidaries make use of lac as a vehicle for 
retaining the hard powders used in cutting and polishing 
gems. Coarse lac is used for making bangles or ornaments 
in form of rings for the arms of the lower classes of females, 
the best shell-lac being used in the manufacture of ornaments 
for the superior classes. 

In Ainslie's " Materia Indica " it is stated that a tincture 
of lac is a favorite medicine among the Arabians in prepar 
ing cleansing washes; they call it "meliawer." Also a de- 
coction of stick-lac in mustard seed oil, to which has been 
added a little powdered root of the Morinda citrifolia is used 
in Behar as an unguent for anointing the body in cases of 
general debility. Lac is found in most parts of India; in 
the central provinces it occurs very extensively. It is also 
found in some of the countries of Southern Asia, Siam, 
Ceylon, some of the islands of the Eastern Archipelago, and 
China, Siamese lac being held in high estimation. 



MISCELLANEOUS INVENTIONS. 

An improved automatic fire extinguisher has been pa- 
tented by Mr. Paul Oriolle, of Nantes, France. This is an 
apparatus which automatically attacks a fire immediately 
on its breaking out. This apparatus is caused to act by the 
slightest abnormal rise of temperature, and consequently 
operates so as to extinguish the fire at the very beginning. 
The principle of the apparatus is based on the use of sub 
stances fusible at low temperatures for closing the orifices 
of pressure water pipes, so that the fusion of such sub- 
stances causes the opening of the pipe, and creates a con 
tinual projection of liquid. 

An improved rotary clothes drier has been patented by 
Mr. Horace Palmer, of Lebanon, Conn. The invention con 
sists in a rotary clothes drier having a slotted pivoted post, 
with bars hinged to it, and carrying the clothes lines. To 
these bars are hinged the upper ends of connecting bars, the 
lower ends of which are pivoted to crossed bars placed in 
the slots of the posts, and held down by a lever to put the 
clothes lines under tension. 

An improved necktie fastener has been patented by Mr. 
Jacob Goldberg, of New York city. This invention relates 
to devices for attaching a necktie to a collar button; and it 
consists in a case containing an apertured spring-operated 
slide adapted to engage with a collar button to hold the 
necktie in posilion. 

An improved pistol and carbine holder has been patented 
by Mr. Louis S. Flatau, of Pittsburg, Tex. The object of 
this invention is to provide cheap and efficient means for 
carrying firearms either upon the person or on horseback, it 
being so constructed that the arm may be quickly and easily 
drawn for use and easily returned to place in the holder. 

An improvement in beehives has been patented by Mr. 
Daniel K. Barnhart, of Gaines, Pa. The object of this in- 
vention is to keep bees warm and dry in winter and cool in 
summer. The upper part of the hive and the honey boxes, 
when used, are surrounded by an air chamber, which pro 
tects the bees from the heat of the sun. 

Mr. Robert W. Pain, of New York city, has patented an 
automatic harmonica in which a perforated sheet of paper is 
employed to regulate the admission of air to the reeds. The 
invention consists in the combination of a perforated strip 
of paper or music sheet, and a flexible wind-chest or air-com- 
pressor pump, with an ordinary harmonica or similar instru- 
ment, whereby the harmonica is made to execute tunes auto- 
matically. 

Mr. James M. Hawley, of Odin, 111., has patented an im- 
proved machine for cleaning, separating, and grading grain. 
This machine separates wheat from other grains and seeds, 
and grades the wheat according to the size of its kernels. 
It will readily separate timothy and red top seeds. 

An improved cotton chopper and cultivator has been pa- 
tented by Mr. James D. Patterson, of Competition, Mo. 
This machine is well designed and arranged for the peculiar 
work of cotton cultivation. It is provided with plates to be 
forced into the ground by the feet of the operator to bar off 
the plants, and their construction permits of their passing 
over any rubbish, and thus prevent the rubbish being 
dragged along and the plants being torn down thereby. 

An improvement in harvesters, patented by Mr. Stephen 
McB. Krigbaum, of Golden, Col., relates to that class of 
harvesters in which the cut grain is carried across the plat- 
form and elevated to a binder's table or to a binding mech- 
anism. The Object of this invention is to insure the even 
falling of cut grain upon the platform, and thereby prevent 
the loss of grain resulting from the uneven falling of the 
grain. 

An improvement in spring wagons has been patented by 
Mr. George A. Elliott, of Nortli Grosvenor Dale, Conn. 
This invention relates to that class of carriages known as 
skeleton, buckboard, and side bar carriages or buggies; and 
it consists, principally, of a novel construction and arrange- 
ment of the springs, whereby the buggy is made light, easy 
riding, and low. 
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Electrical Patents in the United States. 

The subject of patents has always been an interesting one 
in the United States, but it seems to be on the increase even 
now. 

During the year 1881 nearly 16,000 patents were granted in 
the United States, a larger number than was ever granted 
before in this or any other country. 

This would seem to indicate increased inducements to 
special inventors in certain lines of invention, were it not for 
the fact that a careful study of their special classifications 
adopted by this Patent Office shows no marked increase in 
any particular class, with one single exception, viz., elec- 
tricity. 

In that class there has been remarkable energy displayed, 
and the Commissioner has found it necessary to divide the 
classification within the year by transferring to other di- 
visions of the examining corpssuch details as could be pro- 
perly spared and yet not materially affect the class proper. 

The division of electricity has grown to be the largest in 
the Patent Office, with an average monthly showing of over 
two hundred new applications. 

It has been the practice in the Patent Office to observe with 
the greatest strictness a proper classification, and to this end 
only such details as gas lighting devices, electrical registers, 
conductors, insulators, and, in short, those devices not purely 
electrical in their nature, have been lopped off. There are 
now employed in the electrical division one principal exam- 
iner, seven assistants, and three clerks, a larger force than in 
any other division in the office, and yet it has been found 
necessary to make the transfers above noted in order that 
the work might be kept up. On the above force there de- 
volves the duty of examination as to novelty, utility, opera- 
tiveness, etc., and oftentimes careful and accurate experi- 
ments are made to prove the assertions alleged in descriptions 
of inventions. 

By order of Commissioner Marble, of the Patent Office, all 
United States patents appertaining to or bearing upon elec- 
tricity granted prior to July 1, 1881, have been reprinted and 
the drawings thereof reproduced and bound up in neat sub- 
stantial quarto volumes of about two thousand pages each. 
There are sixteen such volumes, the subject matter of each 
being of such sub-classes as naturally relate to each other, 
thus giving in each volume a full resume of the state of the 
art from its origin to date. There were issued to, and in- 
cluding, the above date, 3,825 such patents, which are sub- 
divided into sixty-nine sub-classes. 

The following table shows the number of each particular 
kind of patent which relates directly to the telegraph, to 
wit: 

Telegraphs 46 

(automatic) Ill 

(dial) S3 

" (duplex) 61 

u (dynamo) 8 

•' (multiplex) 7 

(perforating) 26 

(printing) ... — 191 

" (quadruplex) 19 

Circuit closers 31 

Condensers 5 

Electro-magnets ... 42 

Keys 4* 

Lightning arresters 8 

Morse registers . . 20 

Relays and sounders Ill 

Conductors 149 

Insulators 10? 

In duplex and multiplex telegraphy there has been but lit 
tie advance, but there are pending applications for patents 
for several valuable inventions. 

In telegraphs and telegraph apparatus but slight advance 
is apparent, the leading inventions being in the applications 
of dynamo instead of batteries for telegraphic purposes. 

There is also much interest manifested in relation to the 
Faure secondary battery, and applications are pouring in 
Upon that subject, but as yet nothing appears to be any ad 
vance upon what Faure has done. There is, however, as 
much interest developed in dynamo machines, and there are 
at present pending over one hundred and fifty applications. 

The telephone occupies the minds of would-be patentees 
to a wonderful extent. The first telephonic telegraph patents 
were granted in 1875, and before January 1, 1878. they num 
bered less than two dozen. Now they constitute in all eight 
sub-divisions, embracing all kinds of telephones, telephone 
telegraphs, alarms, calls, appliances, etc., all told 438 
patents. 

A large interest is also apparent in telephones and tele- 
phone exchange systems, and there are pending over two 
hundred applications on these devices. 

Some idea may be formed about the interest manifested in 
America as to the future of the electric light when it appears 
that there are now pending over three hundred applications 
for patents on various features thereof, a large majority of 
such applications being for what is known as incandescent 
patterns and their appliances. 

Taking the subject of electrical patents as a whole the most 
activity has been exercised within the following during the 
past three years 1, electric lights, 2, dynamo machines; 3, 
telephones and their appliances. Prior to January 1, 1878, 
there were only 20 patents on electric lights: July 1, 1881, 
there were 192. Prior to July 1, 1879, there were only 19 
dynamo and magneto machines; July 1, 1881, shows 111. 

Where there are - so many minds brought to bear upon kin 
dred subjects it is not strange that many should invent the 
same thing, or take the same method of obtaining similar re- 
sults in scientific experiments and investigations. This is 



found in the examining department of the Patent Office to 
often be the case with electrical appliances. Old patents 
are innocently reinvented and several persons frequently in- 
vent the same thing. This is mainly because they are pre- 
scribed by the immutable laws of science that must be always 
obeyed under certain given relations. Some of the wonders 
of electricity applied by Franklin in his investigations would 
be thought new and astonishing if shown for the first time 
at this day. In 1748, at a picnic, he " killed a turkey by the 
electric spark, and roasted it by an electric jack before a fire 
kindled by the electric bottle." 

The practical storage of electricity was long ago proved 
by Franklin's " bottled lightning." If many of the inven- 
tions now prove to be of no immediate practical use or ad- 
vantage they may yet lead to something in the future that 
will be of constant use and great benefit to the world. This 
has always been remarkably true of electricity, more than of 
any other department of science or mechanics. — Journal of 

the Telegraph. 

^ i ■ i «. 

How Paper Car Wheels are Made. 

The Allen Paper Car "Wheel Works are located at what is 
now the northern extremity of Pullman, 111., though the 
Union Foundry and Car Wheel Company is building a large 
foundry and dwelling houses about half a mile north of this 
point, which will doubtless become a part of Pullman at an 
early day. The buildings of the Allen Company are two 
parallel structures, extending 370 feet north and south by 
150 feet, connected in the center by an annex. The rear 
building is used for a foundry, and in the front building the 
paper cartwheels are made and fitted into their casings. On 
the second story are the offices of the company. Above the 
center floats a flag bearing the words, " The Allen Paper Car 
Wheel Company." 

The Western Paper Trade says: Entering the office, the 
visitor is conducted to the point on the first floor where the 
straw board is received, at present at the rate of about a car- 
load a week. It is the ordinary straw board of commerce, 
which until recently had been purchased at the Rockton 
Mills, in this State, but is now made at the Allen Company's 
mill at Morris, 111., where it is cut by machinery into circu- 
lar disks, with a hole in the center for the hub of the wheel. 
These disks are a little larger than the sizes required for the 
wheels, which are 26. 33, and 42 inches. Three of these 
disks are fastened together with ordinary flour paste, applied 
by hand with a brush, .and the triple sheets are piled to 
gether to the thickness of three or four feet. Then the mass 
is placed in a hydraulic press and subjected to a pressure of 
about 650 tons for three hours. When removed from the 
press each three sheets is found incorporated into a single 
solid board. .These boards are sent up-stairs to the heating 
room and subjected to a temperature of 120" Fah. for two 
weeks, or until ever}'' drop of moisture has been extracted. 
They are then sent down stairs and pressed again to straighten 
tbem, and pasted together, dried and pressed again and again, 
until they are of the thickness required for the wheels, hav- 
ing to undergo hydraulic pressure three times, and to remain 
in the drying and seasoning rooms some six weeks, or even 
more. 

When the paper material for the wheels is prepared, it 
varies from four to five inches in thickness, according to the 
size of the wheel, and is as solid as the hardest wood. One 
hundred and seventeen sheets of ordinary straw board con- 
tribute to the paper structure of a 42 inch wheel, and one 
hundred sheets to a 26 inch wheel. After being thoroughly 
dried the paper block is carried to the trimming room and 
placed upon a lathe, the tender of which is given a steel tire 
to which the block is to be fitted, and it is turned to the re- 
quired size, which is always a little larger than the interior 
of the tire that is to cover the edges of the paper. Then the 
block is handed over to the painter, who treats it to two 
coats, consuming about a quarterof a pound of brown mine- 
ral paint, and it is then ready to be fitted into the tire. It is 
again removed to the ground floor, and forced into the tire 
by hydraulic pressure, applied at the rate of 3,000 pounds to 
the square inch, so that the paper block fits as closely as pos- 
sible into the rim of the wheel, the whole structure forming 
a very compact mass. The hub is then forced into its place, 
and heavy iron plates fastened upon either side of the wheel 
by strong bolts extending through it. The wheel is then ready 
for use. A 42 inch wheel will weigh about 1,115 pounds, 
divided as follows: Paper, 185 pounds; tire, 560 pounds; 
side plates, 140 pounds; hub, 200 pounds; bolts, 50 
pounds. The tires are of the best German steel, made at the 
Krupp Works in Prussia; the wrought iron plates, hubs, and 
bolts are of American material, the castings being made at 
Pullman. American tires are not used, it is stated, because 
they are not yet made in sufficient numbers to supply the 
demand. 

About eighty men are now employed in the Allen Works 
here, and the company have a factory of about the same ca- 
pacity at Hudson, N. Y. More men will be required here, 
however, when the new machinery, now making, is com- 
pleted. At present twenty-four to twenty-six wheels a day 
are made, but it is expected to increase this number 25 per 
cent within a short time. The cost of a 33 inch paper wheel 
is about $80, and of an iron wheel of the same size not far 
from $15, but it is claimed that the paper wheel will outlast 
and outwear the iron wheel to an extent that renders the 
former a decided economy. A distance of 100,000 miles is 
about the maximum service to be obtained from axles with 
iron wheels, while on various roads the axles used with paper 
wheels have averaged over 400,000 miles each. This differ- 



ence is accounted for on the ground that the paper centers 
intercept or absorb all vibration occasioned by contact be- 
tween the tire and the rail, while with iron wheels this vibra- 
tion is submitted to the axle, thereby causing a more rapid 
wearing of the journal, and the disintegrating of the axle. 

The paper wheel is practically indestructible, and can be 
used indefinitely. When the steel tire wears out a new tire 
can be placed over the paper, and when a breakage occurs 
these wheels are sent back to Pullman to be repaired. The 
danger from accidents by their use is said to be reduced tc 
a minimum. The Pullman Palace Car Company have used 
the paper wheels for about ten years, and according to Mr. 

A. B. Pullman's statement, " have never had an accident 
caused through broken wheels or axles with any cars having 
paper wheels under them. While the present style of wheej 
has been in service we never had a paper wheel fail en route." 
This is another tribute to paper as an element to civilization. 
The man would have been considered a "crank" who, 
fifteen years ago, had predicted that paper car wheels would 
outwear and be safer than iron wheels. The first paper car 
wheels were made by Richard Norton Allen, in Brandon, 
Vt., in 1869, and these wheels were first used on a Pullman 
sleeping car in 1871. 

RECENT INVENTIONS. 

An improved horseshoe has been patented by Mr. James 

B. Finch, of Bozeman, Montana Ter. The object of this in- 
vention is to relieve the feet of horses from the jar or shock 
of traveling on hard or paved roads, and also to provide for 
removal of the calks from the shoe. The invention consists 
in a flanged calk and rubber block combined with a recessed 
shoe. 

A cheap, efficient, and easily removable shoe for protecting 
the feet of fat cattle and oxen while being worked or driven 
long distances upon the road, has been patented by Mr. 
John M. Goodman, of Mill Creek, Pa. This invention con- 
sists principally of two right and left ground shoes or plates, 
upon which the foot of the animal rests, each plate be- 
ing provided with upwardly projecting side flanges or fen 
ders, which are inwardly inclined and curved to fit the sides 
of the hoof, the two parts of the shoe being adapted to be 
secured upon the foot in any suitable manner. 

Mr. David F, Goodyear, of Memphis, Tenn., has patented 
a can, box, or receptacle for grocers, druggists, and family 
use, for holding dry comminuted substances, from which 
small quantities can be conveniently taken without exposing 
the contents of the can, box, or receptacle to the air, or tak- 
ing the can or receptacle from the shelf, or removing it from 
the position in which it is placed. This invention consists 
principally of a can having a lower or bottom compartment, 
with a removable sliding scoop, the main compartment of 
the can being provided with a hopper-shaped bottom opening 
immediately above the scoop, and adapted to be opened and 
closed by a slide operated from the outside of the can. 

A corroding house for the manufacture of white lead by 
the old Dutch process has been patented by Mr. William H. 
Wetherill, of Philadelphia, Pa. These improvements relate 
to the buildings or houses Used in the production of lead car- 
bonates by the old Dutch process of corrosion. These houses 
have been constructed of wood, and are expensive both in 
first cost and in maintenance on account of their rapid decay. 
The invention consists in a permanent structure of stone or 
brick constructed to facilitate the process. 

Mr. Edwin E. Glaskin, of Lower Cape, New Brunswick, 
Canada, has patented an improvement in the class of fire 
kindling blocks containing sawdust, resin, and tallow, or 
some other oleaginous substance. Such blocks have had 
two prominent defects, which have greatly impaired their 
utility — that is to say, they have been either too soft, so as 
to soon lose their form and adhere together, or too brittle 
and friable, so that they would not retain their shape, but 
crumble into fragments. These results are due to lack of due 
proportion of the ingredients and of sufficient pressure when 
the blocks are being moulded. The process of producing 
the fire kindling blocks consists in mixing dry sawdust with 
resin and oil, in the proportions respectively, of five parts, 
one part, and one-sixteenth of one part, and then placing the 
mass in suitable moulds and compressing it to the degree of 
one thousand pounds, or thereabout, to the square inch, for 
the purpose of compacting it into hard non-friable blocks. 

An improved stereotype-plate holder has been patented by 
Mr. Andrew Overend, of Philadelphia, Pa. This invention 
consists of a metallic stereotype block having improved means 
for holding the plates. A graduated gauge block is provided 
for fixing or determining the margins. 

Messrs. William B. Padgett and Willis J. Brock, of Bates- 
ville, Ark., have patented a wagon brake, constructed so 
that it is applied to the vehicles automatically when the 
team ceases to draw, and the power of the brake can be in- 
creased and the brake locked away from the wheels at the 
will of the driver. 

An improved process of treating hide in the manufacture 
of counter-stiff eners has been patented by Mr. William H. 
Metcalf, of Brooklyn, N Y. The object of this invention is 
to render hide counters waterproof, so that they shall retain 
their rigidity under all circumstances. The invention con- 
sists in a process of treating the hide, which consists in satu- 
rating with a solution of benzine, paraffine, and drying oil. 

An improved sap spout has been patented by Mr. George J. 
Record, of Conneaut, Ohio. The inveption consists in the 
combination with the tapering tube of an eccentrically per- 
forated ring flange, whereby additional security is obtained 
against the accidental detachment of the sap bucket. 
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A Human Barometer. 

The real relation between the human body and the 
weather scientifically explained.— One of the most valu- 
able developments of modern science along the line of 
human necessity is the National Weather Bureau at 
Washington. Experience has shown that eighty-six 
per cent of the predictions of the signal service are ac- 
curate ; and these predictions are unquestionably of the 
greatest advantage to the seaman, the agriculturist, and 
the entire commercial world. The service has proven 
its necessity by its usefulness, for in past times the 
facilities for foretelling atmospheric changes were 
meager indeed. The only indications our fathers had of 
•oming changes in the weather were aching limbs, 
twingeing joints, or painful corns. These ''indications,' 
though crude, were usually correct, and hence natu- 
rally suggest the inquiry as to the relation between the 
human system and the weather. The body is unques- 
tionably an excellent barometer. It foretells changes 
in the atmosphere long before they occur, and this fact 
has been taken advantageof by physicians, who, when 
all other agencies fail, prescribe a change of air, thus 
hoping the body may find an atmospheric condition bet- 
ter suited to its needs. And yet the real relation be- 
tween the human body and the weather has never been 
fully understood, nor has there ever been, until now, a 
correct explanation of what rheumatism (which seems 
in league with the atmosphere) really is. It was origin 
ally thought by many to be a trouble in the joints, and 
as such was treated in the most strange, not to say 
ridiculous, manner. This theory became, dispelled when 
the same trouble attacked the muscles, and the feeling 
then prevailed that it was purely a muscular disorder. 
But this idea was found to be too narrow, and now it is 
universally conceded that rheumatism is a blood dis- 
ease. And what a terrible disease it is. It often comes 
without warning and prostrates the system with agony. 
Again, its beginning Is gradual, and its growth slow. In 
its acute form it manifests itself in every conceivable 
shape and is always accompanied by intense pain. Afone 
time it s inflammatory, at another neuralgic. Some- 
times it assumes the form of gout, and again that of 
pleurisy or lumbago ; but in whatever manner it appears 
it is terribly painful and always to be dreaded. The 
pain and annoyance of rheumatism are increased by its 
great danger, for it is liable to attack the brain or heart 
at any moment, thereby causing instant death. Indeed, 
nearly every case of heart disease with all its dreadful 
suddenness which has ever occurred, can he traced 
more or less directly to rheumatic causes. In Its chronic 
form it stiffens the joints, contracts the muscles, under- 
mines the health, and ruins the life. It frequentlyat- 
tacks men and women who are apparently in perfect 
health. Indeed, it is as greatly to be dreaded as any pos- 
sible form of physical woe. 

But. however severe its effects may be, the exact cause 
of this blood trouble has been an undecided question, and 
It is on.y within the past year that any decision upon the 
subject has been reached In order to fully determine 
what the cause of rheumatic disorders really was, cer- 
tain authorities sent letters of Inquiry from Washington 
tothe leading practicing physicians of the land, and these 
inquiries were responded to quite generally, thus furnish- 
ing data of great value to science and mankind. The 
views held oy the doctors are of a varied nature, but so 
overwhelming a proportion hoid to one belief a3 to leave 
but little doubt that it Is the correct one. This belief, 
briefly stated, is that uric acid in the blood causes rheu- 
matism, and that it is only by removing this poisonous 
acid that rheumatic or neuralgia troubles in all their ter- 
riblef orms can be cured. This being true the important 
question arises: ' ' How does this poisonous uric acid get 
into the blood, and how can It best be removed ? ' ' Uric 
acid Is found in the blood because the kidneys are weak- 
ened and cannot throw it from the system Restore the 
kidney and you restore the power that will force the 
uric acid from the system and thus banish the rheumatic 
agonies which it causes. This is reason; it is science. 
No one whose kidneys are in a perfect condition was 
ever troubled with rheumatism, and no rheumatic suf- 
ferer, however slight the pain may be. has perfect kid- 
neys. The conclusion of this truth Is inevitable: perfect 
kidneys mean freedom from rheumatism. 

When rheumatism has manifested itself in any special 
part of the body, attempts have usually been made to 
treat that part of the body. As a result the pain has de- 
parted but the disease has remained, lying subtly con- 
cealed andready to breakout at some unexpected mo- 
ment. Checking the pain in any single locality only 
scatters the disease through the system, when, if the 
seat of the disorder, which is the blood, were reached, a 
complete cure would be the result. The way. therefore^ 
to expel this rank and poisonous acid before it assumes 
an inflammatory or chronic form is by keeping the kid-; 
neys in absolute health. This is no easy thing to do, and j 
no mean? has, until within the past few years, been known ! 
which would successfully reach and affect these great or- i 
gans. At last, however, scientists have discovered that 
the leaves of atropical plant, previously but little known j 
to science and unknown to medicine, possessed marvel- ! 
ous qualities adapted for the kidneys. These leaves i 
have been skillfully combined In the remedy now 
known as Warner's Safe Kidney and Liver Cure. It is 
up to the present time* the only known preparation that 
Acts so directly upon the kidneys as to remove all uric 
acid from the blood , and hence the cures it has been the 
means of performing are really very remarkable. In- 
deed, there are thousands of persons in America to-day 
who owe their restoration to neaith and entire freedom 
from rheumatism to this simple yet powerful remedy, 

This theory as above explained finds its confirmation 
in the fact that when the kidneys have been cured, rheu- 
matism is completely removed. This is not, of course, 
it'. ways accomplished instantly, for in adisease so subtle, 
death is often sudden and the cure slow, but under no 
other plan can any hope of permanent relief ever be 
found. There are hundreds of cases on record during 
the present winter of persons afflicted with rheumatic 
troubles of the worst order who have been entirely 
cured by following the theory above stated and using the 
remedy mentioned. Many of these persons had the very 
worst possible symptoms. Vague aches in different por- 
tions of the body were followed by agonies the most In- 
tense In some particular spot. Acute and throbbing 
pains succeeded each other and the coursing poisonous 
acid inflamed all the veins. Troubles which began with 
slight disorders increased to derangements the most 
serious. It is sad to think that all this suffering was en- 
dured when it could have been so easilyrelieved. Acting 
upon the theory and using the remedy above mentioned 
the kidneys couldhavebeen reBtoredto their usual vigor, 



the uric poison expelled from the system the Inflamma- 
tion removed, and the pain entirely banished 

These are some of the rea and scientific facts regard- 
ing rheumatism, attested by the hlghes' authority, and 
they are, beyond question, the only correct ones ever 
brought forth. We are aware they are advanced ideas, 
but ten years hence they will be the accepted belief and 
practice of the world. If people suffer from rheumatic 
troubles in tne future, and with these plain truths before 
them they certainly can blame no one but themselves. 

Cotton Belting, Rubber Belting, Leather Belting, and 
all kinds of Steam Packing. Greene Tweed & Co., N.Y. 

Brass or Malleable Iron Castings wanted for Climie's 
Museum Case (Lock or) Bolt. Address Andrew Climie, 
Ann Arbor, Mich. 

Pure Water furnished Cities, Paper Mills, Laundries, 
Steam Boilers, etc., by the Multifold System of the 
Newark Filtering Co., lit Commerce St.. Newark, N. J. 

100 New Lathes, Planers, Drills, Millers, etc. (light 
ana heavy). Send for list. Kelly & Ludwig. 49 and 51 
North Seventh St., Philadelphia. Pa. 

Lehigh Valley Emery and Corundum Wheels and 
Grinding Machinery of all kinds. Please write for 
prices, stating sizes of wheels you use, etc. Lehigh Val- 
ley Emery Wheel Co., Lehighton, Pa. 

Jas.F.Hotchkiss, 84 John St.,N. Y," Send me your 
free book entitled " How to Keep Boilers Clean," con- 
taining useful information for steam users & engineers. 
(Forward above by postal or letter; mention this paper.) 

For Sale.— Iron Planers, 3x8 feet; new, N. L. Sib- 
ley. "Waltham, Mass. 

Por't Forges, Special Sale Disc'ts. L.Hoffman & Co., 
Cleveland, O. 

Steel Stamps and Pattern Letters. The best made. J 
F. W.Dorman; 21 German St., Baltimore, Catalogue free. 

The New System of Bee Keeping. —Every one who has 
a farm or garden can keep bees on my plan with good 
profit. Illustrated circular of full particulars free. Ad- 
dress Mrs. Lizzie E. Cotton, West Gorham, Me. 

Now Eeady. Catalogue of Electrical Books; also gen- 
eral catalogue. E. & F. N. Spon, 446 Broome St., N. Y. 

Abbe Bolt Forging Machinesand Palmer Power Ham- 
mers a specialty. S. C. Forsaith & Co.. Manchester. N.H. 

Machinery for Light, Manufacturing, on hand and 
built to order. E. E. Garvin & Co., 139 Center St., N. Y. 
For Power & Economy, Alcott's Turbine, Mt. Holly, N. J. 

' Combination Roll and Rubber Co., 27 Barclay St., 
N. Y. Wringer Rolls and Moulded Goods Specialties. 
For Mill Mach'y & Mill Furnishing, see illus. adv, p. 188. 

Send for Pamphlet of Compilation of Tests of Turbine 
Water Wheels, Barber, Keiser & Co. Alientown, Pa. 
Presses &Bies (fruit cans) Ayar Mach.Wks., Salem, N.J. 

Latest Improved Diamond Drills. Send for circular 
to M. C. Bullock, 80 to 88 Market St., Chicago, 111. 

Wood-Worlcing Machinery of Improved Design and 
Workmanship. Cordesman, Egan & Co., Cincinnati, O 

Diamond Engineer, J. Dickinson, 64 Nassau St., N.Y. 

Supplement Catalogue. -Persons in pursuit of infor- 
mation on any special engineering, mechanical, or scien- 
tific subject, can have catalogue of contents of the Sci- 
entific American Sltpplicmknt sent to them free. 
The STtppucm ext contains lengthy articles embracing 
the, whole range of engineering, mechanics, and physi- 
cal science. Address Munn & Co.. Publishers, New York. 

Split Pulleys at low prices, and of same strength and 
appearance as Whole Pulleys. Vocom & Son's Shafting 
Works, Drinker St., I'hiladelphia. Pa. 

Malleable and Gray Iron Castings, all descriptions, by 
Erie Malleable Iron Company, limited. Erie, Pa. 

Presses & Dies. Ferracute Mach. Co., Bridgeton, N. J. 

List 37.— Description of 3,000 new and second-hand 
Machines, now ready for distribution. Send stamp for 
same. S.C.Forsaith & Co.,Manchester,N.H.,and N. Y.city. 

Pure Nickel Anodes and Salts; pure Turkey Emery; 
Star CHue. Greene, Tweed & Co.- 118 Chambers St., N. Y. 

Presses, Dies, Tools for working Sheet Metals, etc. 
Fruit and other Can Tools. E. W. Bliss. Brooklyn, N, Y. 

Improved Skinner Portable Engines. Erie, Pa. 

For Pat. Safety Elevators, Hoisting Engines, Friction 
Clutch Pulleys, Cut-off Coupling, see Frisbie's ad. p. 173. 

Mineral Lands Prospected, Artesian Wells Bored, hy 
Pa. Diamond Drill Co. Box 423. Pottsvllle. Pa. see p.173. 

4 to 40 H P. Steam Engines. See adv. p. 174. 

The Berryman Feed Water Heater and Purifier and 
Feed Pump. I. B. Davis' Patent. See illus. adv., p. 174. 
Draughtsman's Sensitive Paper.T.H.McCollin,Phila.,Pa. 

For the Garden and Farm.— A great variety of Seeds 
and Implements. Send for catalogue. Address R H. 
Allen & Co., P. O. Box 376. New York city. 

See Beritel, Margedant & Co.'s adv., page 205 

C. B. Rogers & Co., Norwich, Conn., Wood Working 
Machinery of every kind. See adv., page 206. 
Barrel, Key, Hogshead, Stave Mach'y. See adT. p. 305. 

Blue Process Paper is made by Keuffel & Esser, 127 
Fulton St., New York. Send for circular. 

Renshaw's Ratchet for Square and Taper Shank Dril Is. 
The Pratt & Whitney Co., Hartford, Conn. 
Telegraph, Telephone, Elec. Light Supplies. See p. 205. 

50,000 Sawyers wanted. Your full address for Emer- 
son's Hand Book of Saws (free). Over 100 illustrations 
and pages of valuable information. How to straighten 
saws, etc. Emerson, Smith & Co. Beaver Falls, Pa. 

Eagle Anvils, 10 cents per pound. Fully warranted. 

Peerless Colors for Mortar. French, Richards & Co., 
410 Callowhill St., Philadelphia, Pa. 

Elevators, Freight and Passenger, Shafting, Pulleys 
and Hangers. Ij. S. Graves & Son. Rochester, N. Y. 

The Medart Pat. Wrought Rim Pulley. See adv., p. 206. 

For Heavy Punches, etc., see illustrated advertise- 
ment of Hilles & Jones, on page 205. 

Centrifugal Pnmps, 100 to 85,000 gals, per min. See p. 205. 

Steam Hammers, Improved Hydraulic Jacks, and Tube 
Kxpanders. R. Dudgeon. 24 Columbia St., New York. 

Cope & Maxwell MTg Co.'s Pump adv., page 204. 

For best low price Planer and Matcher, and latest 
improved Sash, Door, and Bllnl Machinery, Send for 
catalogue to Rowley* Hermance. Williamsport, Pa. 



The only economical and practical Gas Engine in the 
market is the new "Otto" Silent, built by Schleicher. 
Schumm 4 Co., Philadelphia, Pa. Send for circular. 

The Porter-Allen High Speed Steam Engine. South- 
work Foundry & Mach. Co. ,430 Washington Ave., Phil. Pa. 

The Sweetland Chuck. See illus. adv., p 206. 

Machine Knives for Wood-working Machinery, Book 
Binders, and Paper Mills. Also manufacturers of Solo- 
man's Parallel Vise, Taylor. Stiles & Co ..Riegelsville.N. J. 

Electric Lights.— Thomson Houston System of the Arc 
type. Estimates given and contracts made. 681 Arch, Phil. 

Common Sense Dry Kiln. Adapted to drying of all ma- 
terial where kiln, etc., drying houses are used. See p.205. 




HINTS TO CORRESPONDENTS. 

No attention will be paid to communications unless 
accompanied with the full name and address of the 
writer. 

Names and addresses of correspondents will not be 
given to inquirers. 

We renew our request that correspondents, in referring 
to former answers or articles, will be kind enough to 
name the date of the paper and the page, or the number 
of the question. 

Correspondents whose inquiries do not, appear after 
a reasonable time should repeat them. If not ihen pub- 
lished, they may conclude that, for good reasons, the 
Editor declines them. 

Persons desiring special information which is purely 
of a personal character, and not of general interest, 
should remit from$l to $5, according to the subject, 
as wecannoi.be expected to spend time and labor to 
obtain such information without remuneration. 

Any numbers of the Scientific American Supple- 
ment referred to in these columns may be had at this 
office Price 10 cents each. 

Correspondents sending samples of minerals, etc., 
for examination, should be careful to distinctly mark or 
label ttieir specimens so as to avoid error in their identi- 
fication. 



Reaping machine, H.R, Allen, Indianapolis, Ind. 

Reaping machine. Mr. Cochran Indianapolis, Ind 

Reflectors, \V, Wheeler, Mass. 

Rock drills, A. Shedlock, .New York city. 

Rotary engines. Elastic Wheel and Manufacturing Com- 
pany, Waynesborough. Va. 

Safety pins, J Jenkins, Montclair, N J. 

Sewing machine, \lorley Sewing Machine Company, Bos- 
ton, Mass. 

Ships, construction of. A. P. Bliven, New York city. 

Staples. G. Smith, Chicago. 111. 

Starch, manufacture of. W. T. Jebb, Buffalo, N. Y. 

Stone, artificial, A. Pelletier. Washington, D. C. 

Vehicle, propulsion of. P. Coliamore, Boston, Mass. 

Ventilators, P. Mihan, Mass. 

Wheel ; gearing, J, B. Tibbits. Troy. N. Y. 



[OFFICIAL.] 

INDEX OF INVENTIONS 

f OR WHICH 

Letters Patent of tlic United States were 
Granted in the Week Kndiikg 

March 14, 1882, 

AND EACH BMKING THAT DATE. 

IThose marked <r) are reissued patents.] 



(1) G. L. K. asks; 1. Can you give re- 
ceipt for a good secret postal card ink? A. Use a di- 
lute solution of pure cobalt chloride in water. 3. A 
receipt for ink that disappears in a few days? A. Use 
an ink prepared from iodide of starch. 3. A receipt for 
removing old paint from wagons, etc.? A. Use a strong 
alcoholic solution of potash, followed by a thorough 
rinsing in water. 4. Is it safe to try the following ex- 
periment, and will it work, namely: Light may be ob- 
tained instantly without the use of matches, and with- 
out the danger of setting things afire, thus : take an ob- 
long vial of the whitest and clearest glass; put into it 
a piece of phosphorus about the size of a pea, upon 
which pour some olive oil heated to the boiling point, 
filling the vial about one-third full, and then seal the 
vial hermetically. To use it, remove the cork and allow 
the air to enter the vial and then recork it. The empty 
space in the bottle will then become luminous, and the 
light obtained will be equal to that of a lamp. A. 
Phosphorus should be handled with care, as the slight- 
est friction will sometimes ignite dry phosphorus; the 
substance sometimes inflames spontaneously when not 
covered with water. The phosphorescent glow pro- 
duced by these oil phosphorus lamps is very faint. 

(2) W. H. B. says: Can you give me any 
simple method for granulating zinc for use in a chemi- 
cal laboratory for reductions, etc.? I have tried melt- 
ing the zinc which I have in sheets, about three thirty- 
seconds of an inch thick, and dropping it into water as 
it melts, but it is not satisfactory The zinc should be 
about the size of small shot, A. Make a mixture of 
equal parts of talc, or soapstone and charcoal, in finest 
powder, and pour the melted metal, in a thin stream, 
with a quantity of this, contained in a tray. The tray 
should be constantly agitated so as to prevent the ag- 
glomeration of the metal. Zinc can thus be reduced to 
the size of small shot. 

Minerals, etc. — Specimens have been re- 
ceived from the following correspondents, and 
examined, with the results stated: 

W. S. L.— Galena and lead carbonate in quartzose 
rock. Some of this ore probably contains much silver. 
An assay would be necessary to determine its value.— 
A.J. O.—Manganiteof medium purity. —J. B H —It is 
a partly altered white silicious feldspar, Useful for 
pottery, etc. 



English Patents Issued to Americans, 

from February 28 to March 10, )P9Z, inclusive. 
Boot lasting machine G. N. Copeland, Boston. Mass. 
Bottle stopper. G. D. Dows, Boston. Mas a. 
Cotton opening and lapping machine, R. Kittson, Lowell. 

Mass. 
Damper regulator V. H. Hallock, Brooklyn, N. Y. 
Dynamo-electric machine, w. B. Sheridan. Cleveland, O, 
Dynamo-electric machine. T. A, Edison (2), Menlo Park, 

N. J. 
Electric generator, T. A. Edison, Menlo Park, N. J. 
Electro magnets. G. Smith, Astoria N. Y. 
Fur nap, manufacture of, W. E. Doubleday, N. Y. city. 
Gas, manufacture of, T. B. Fogarty, Brooklyn, N. Y 
Hats, manufacture of. G. Yule, Newark, N.J. 
Hanger for coats .ate., T. M. Donald. Austin, Texas. 
Indicator, steam engine G. H. Crosby Mass. 
Lead tubes, manufacture of, E. W. Blatchford & Co., 

Chicago 111. 
Lock nuts, W. H. Paige, Springfield, Mass. 
Locomotive engine. J, Swan et al , Montgomery, Ala. 
Metal, extracting from ore, N. F. Evans, Philadelphia. Pa. 
Motive power, F. Pool, Kanawha. Va. 
Motor apparatus, M. Rosenstock. New York city. 
Nielo, imitation of, F. Beck, New York city, 
faper, manufacture of rrom cotton stalks, F. Wheaton, 

Brooklyn, N. Y. 
Preventing shifting of cargoes in ships. E. H. Farrar, 

New Orleans, La. 
Reaping machine, F. F. Kanne, Watesrville, Minn. 



A printed copy of the specification and drawing of any 

patent in the annexed list, also of any patent issued 

since 186f>,will be furnished from this office for 25 cents. 

I In ordering please state the number and date of the 

! patent desired and remit to Munn & Co., 261 Broad- 

■ way. corner of Warren Street, New York city. We 

also furnish copies of patents granted prior to 1866; 

but at increased cost, as the specifications not being 

printed, must be copied by hand. 

Air compressor. J. B. Waring... 254,851 

Air compressor hydraulic, J. Bradley 254,915 

\ Air cooling apparatus. R. S. Jennings 254,981 

i Alkaline solutions, purification of, Carey, Gaskell, 

Jr..&Hurter 254,918. 254,919 

Animal trap. E. Emmert 254.943 

Animal trap, A. W. Walker 255,059 

Atomizer P. Lochmann 254,988 

Automatic lubricator. F. H. Barber 254.902 

Axle box, car, T F. Hemmich 254,971 

Axle box, car. G E Yost 254,857 

Axle box, vehicle wheel, J. T. Gardner 255,077 

Axles, shafts, and spindles, pedestal, box. and 

bearing for T. F. Hemmich 254,970 

Bag holder. Whitman & Brown 254,898 

Baling press, VV F.Smith... 255.091 

Bar. See Chain cross bar. 

Barley bearding machine J, Sendall 254,846 

Bath tub. F. H. Fickett ...254.946 

Bed bottom, spring, W. J/Lowe 254,381 

Belt galvanic, A. A. Baldwin .. 264.789 

Binder, temporary. E. Russ 254,844 

Bit. See Bridle bit. 

Board. See Electrical switch board. Fluting and 

plaiting board. 
Boat. See Train boat. 
Boiler. See Range boiler. 

Bolting apparatus. O. M. Morse 255.002 

Book sawing machine, E. J. Nolin 254.883 

Boot G. C. McCoy , 254,993 

Boot and shoe piping, C. D. Wood .. 255,067 

Bootjack, K. J. Greenwald 254,816 

Boot strap, J. B. Belcher 254,906 

Boots and shoes, lasting G. Hawkes 254.966 

Boots and shoes, manufacture of, A.Newton 255,009 

Bottle stopper, J. Morschhauser. 254,835 

Box. See Axle box. Core box. Dredge box. 
Stuffing box. 

Box fastener, B. S. Atwood 254,900 

Box pressing clamp, C. W . Woodford 255,069 

Braiding machine, N. Jenkins 254.822 

Bridge appliance, railway draw, J. Chandler 254,863 

Bridge, truss, VV. Irelan 254.978 

Bridges, guard gate for swing, F. Roehr. 255,026 

i Bridle bit, G. J. Letchworth 254,987 

Buffing or polishing machine roll, G. H. P. Flagg. 254.811 

; Buggy, side spring, G. Pennoyer 254,839 

Burner. See Vapor burner. 

Butter pail covers, fastening for, C. L. Stephens. 254,848 

Butter pail ear and cover fastening, J. H. Gunn.. 254,959 

\ Button. B. Block 254,913 

Button and button fastening, E. Pfiug. .." 254.842 

Cable roads, covering the slot of, M. J. Whaley... 254,854 

Calendar, G. F. Goodell 255,078 

Camera. See Photographic camera. 
Can. See Sheet metal can. 

Can labeling machine, J. F. Chase 254,864 

Cans and preserving their contents method of 

and apparatus for filling, J. C. Winter 254,895 

Cane cutting machine, sugar, F. A. Bonnefln 254,914 

Canopy frame. C. Wittenberg 255,093 

Car coupling. R. M. & J. M. Brooks! 255,072 

Car coupling, Geese & Sants.. _. 254,953 

Car coupling, L. King 254,984 

Car coupling, J. R. Lawrence - 255,082 

Car coupling, C. Van Smith 255,057 

Car coupling, W. W. Watkins 254.852 

Car door fastening, freight Jackson & Brockway. 254.821 

Car door hanger. D. F. Van Liew 254.889 

Car mover, G. P Conanf. 254,801 

Carreplacer. J. Laflteau... 254.828 

Car starter. C. B Underhill 255,054 

Car, stock, Franklin & Fiaggs 254.949 

Casting printer's leads, mould for, L. B. Benton.. 254,792 

Castings, machine for cleaning, S. Wier 254,855 

Chain cross bar, S. Davidson 254,931 

Chain wrench, W H. Brock 254,862 

Chest. See Medicine chest. 

Chimney cap, metallic. VV". J. Pettingell 255,016 

Chopper. See Cotton chopper. 

Chuck for turning polygonal bodies, lathe, H. C. 

Humphrey 255,080 

Chuck, lathe, J. N. Skinner 255,039 

Chuck, lathe, J. C.Stevens 255.046 

Churn, J. L. Blackstock 254,909 

Cigarette wrapper, E. A. G. D'Argy 254*929 

Clamp. See Box pressing clamp. Rope clamp. 
Cleaner. See Grain cleaner. 

Clock movement, A. E. Hotchkiss (r) 10,062 

Coal, etc., method of and apparatus forbreaking 

down or getting Smith & Moore 255,042 

Collar and cuff C. O. Kanouse 254.875 

Colter, rolling, F. B.Hunt 255,081 

Commode and slop jar, combined. S. A. EmeVy 254,942 

Cooler. See Tire cooler. 

Cordage and twine designed to be used in binding 

sheaves of grain, S. A. Skinner. 255,040 

Core box, C. H. Lewis 254,830 

Corset, W. McCabe 254,992 
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Cotton Chopper, J. M. Waiden » , 255,058 

Coupling. See Car Coupling. Pipe coupling. 
Thill coupling. 

Culinary vessel, J. \V Fisher. 254,941 

Cultivator. VV. J. Davidson '254,932 

Curtam hook pin H. L. Judd ...'..,, 254,983 

Cushion, See Laundry cushion. 
Cutter* See Straw cutter. 

Cyclometer, J J.Morton 255,004 

Dental hand piece. G. Rehf uss 255,020 

Derrick, L. Duval 254,941 

Desks, book rest attachment for school a:nd other, 

J iDutton . . 254,940 

Diamond cutting machine. F. Harkin? 254,817 

Dish washing machine. S. J. Anderson 254,898 

Disinfecting waste pipes apparatus for. A.G. VV. 

Rankin 255,019 

Disintegrating corn husks etc., machine for, J. B. 

De Young .'....' 254.807 

Distilling oil, process of and apparatus for. J.N. 

Martin.. ... 254,990 

Ditching machine. S. F. & J. Morral 255,000 

Dredge box for spices, etc., P. Diamond 254,808 

Drier. See Grain drier. 

Drilling machine, D. B.Hartley 255,079 

Edge burnishing machine, R. Ashe 254,860 

Edge setting and burnishing machine, R. Ashe... 254,859 
Elastic material for seats, window blinds, etc., 1 1, 

B. Cobb 254,924 

Electrical switch board, T. N. Vail ... 255,056 

Electricity, distribution of energy by, S. L. Fox.. 254,948 
Elevator. See Hay elevator. 

Elevator. G C. Tewksbury 255,049, 255,051 

Elevator stop, G. C. Tewksbury 255,050 

Embroidering machine, A . Heaven 254,967 

Evaporating pans, broom and scoop mechanism 

for, O F. W. Schramm , 255,035 

Evaporator. See Salt evaporator. 

Fence, iron, B. G. Devoe.... 254,866 

Fence, wire, S. Calhoun 254,796 

Fenct wire barb, S. Smallwood 254,888 

Fence wire, barbed, N.Clark ... . 254,923 

Fencing material, producing barbed, \V. S. Bate. . 254,904 
Fender See Stove heat fender. 

Fertilizer distributer, A. R Pennington 255,015 

File for postal and other cards, G. V. Nauerth .. 254,836 

File paper, J. S. Shannon 254,847 

Firearm, revolving, G. W. Cilley 254.798 

Fire extinguisher; C. W. Taleott 255,047 

Fish trap, M. B Marshall 254,989 

Fluting and plaiting board, L. C. Chase — 254,922 

Foot power. J. A. W ebster 254,853 

Frame See Canopy frame. 

Fruit jars, sealing, J. Murphin 255,005 

Fur-faced fabrics, manufacture of, W. E. Double- 
day 254,938 

Furniture tuft and method of making the same, 

G Doolittle : 254.936 

Gas machine. E. C. Burgess.: 255,073 

Generator. See Ozone generator. 

Grade recording instrument, A. M. Rymer-Jones- 254,982 

Grain binder, W. Lottridge .. 254,879 

Grain cleaner, J. Russell 255,028, 255.029 

Grain drier. H. R. Ueffner 254,968 

Grain drying machine. J. Barclay. ■■ 254,903 

Grain, etc., machine for reducing, J. HolHngs- 

worth 254,974 

Grain separator, E. J. lloyle 254,820 

Grain separator. D. Young 254,858 

Grain splitting machine, L. Gathmann 254,812 

Grappling bucket, automatic, F. G. Johnson 254.824 

Grinding mill, L. Gathmann 254,813 

Harae fastener, A. C. Richardson... 255,022 

Handle See Too! handle. 

Hanger See Car door hanger. 

Harness, rutninous attachment for, E. F. PfluegPr 254,841 

Harness shaft loop. P. Casey . 254,920 

Harrow, rotary. A.H. Doty.., 254.937 

Harrow, wheel, C Murray.. 255,006 

Hats, inethod of and apparatus for shaking the 

cotton from napped, G, Yule 255,094 

Hay elevator, P F. Chambard 254,921 

Hay rake, horse, D. G. Auchey 254,787 

Heliotrope. E. W. Begbie 254,790 

Holder. See Bag holder. Sash holder. Work 
holder. 

Hub. A. McKellar 254996 

Hub, vehicle wheel, J. Newmon 255.008 

Hub. vehicle wheel, F. T. Riegel 255.024 

Inlaid jewelry, etc., making. C. P. Fest .... 254.945 

Insect poison and fertilizers, distributer for.D. E. 

Darnell 254,804 

Jack. See Boot jack. Lifting jack. 

Jars and bottles, shipping case for, B. S. Atwood. 254,899 

Joint. See Universal joint. 

Keg, lager beer, J. B. Hayden (r) 10,06] 

Lacing hooks, machine for feeding and setting, 

A. Eppler, Jr 255,076 

Lamp and lantern shade, Ewing & Bill 254,809 

Lamp, electric, WW. Blanchard 254,912 

Lamp, safety, Tingry&Siff ait 255.052 

Lantern, signal, E. W. Begbie 254,791 

Lathe, A. W. Norton 255,011 

LaChe tool, H.O.Lund 255,083 

Laundry cushion, J. A. B. Lovett , 254,880 

Level rod, surveyor's self -reading, T. M. Jackson 254,980 
Lifter. See Stove lifter. 

Lifting jack, C. Gracey'. 254,815 

Lifting jack, Jenne & Harmon 254,823 

Lightning, protecting oil tanks from, G. Q. Smith 255,043 

Link bending machine, L. Acheson. 254,896 

Lock. See Permutation lock. . 
Lubricator. See Automata lubricator. 

Mandrel, expanding, W. H. Nicholson. 255.010 

Mangle. J. G. Crawford ., 254.927 

Mantle, adjustable, R.H. Gudgeon 254,868 

Measure and tally, grain. T.-F. Dodge 254.934 

Measuring apparatus, rotary cloth, O. Huffman... 254,874 

Measuring line reel. E. G. McClure .. 254,881 

Mechanical movement, C. A. Bentzen. 254,907 

Medicine chest, and case, H. H. Peacock 254.838 

Middlings purifier A. J. Seyler 255,036 

Mill. See Grinding mill. Quartz mill. 

Mill disk, L. Gathmann 254.814 

Mole trap. W. S. Harmon 254,963 

Motor. See Sewing machine motor. 

Musical instruments, metallic reed for, W. Munroe 254,882 

Needle eyes, machine for polishing, I. T. Smith. .. 255,044 

Numbering machine. W. P. Kidder 254*827 

Organ bell attachment, R. W.Blake 254,910 

Organ stop action, reed, B. French 254.950 

Ox shoe : W. Pearce 255,014 

Ozone generator, J. M. Davidson 254.930 

1 'ackage for oysters, etc., C. L. Pond 255.017 

Paint, water and fireproof roof, W. Sleeper 255,041 

Pan. See Patty pan. 

Paper bag machine, W. C. Cross 254,928 

Paper box machine. W. J. fteefe . 254,826 

Paper box machine. 0. Pruner 255,018 

Paper, treating tan bark, etc., to render the same 
suitable for use in manufacturing. Guest & 
Court 254,958 



Patty pan. J Smith , 255,045 

Pegging machine, Whittemore & Eppler Jr.... . , 255,064 

Pencil sharpener. F. F. Kullrich .. ,... 254.986 

Permutation lock, VV. Howe ... = .,.. , 255,027 

Photo-engraving metallic plates, A. Michaud , 254,998 

Photographic camera, J. (;. Merrell.. 254,997 

Photographs, apparatus for vignetting, C. Sea- 

ver, Jr 254,845 

Photographs, exhibiting, J. Dewe 254.806 

Pile driver, A. L.Gilbert. , 254,955 

Piles, machine for sawing off and tenoning, A. L. 

Gilbert...,,.. 254,954 

Pin. See Curtain pin hook. Safety pin. 

Pipe coupling. J. C. Telfer 254,850 

Piston, J.C. Hale. , ..... 254,960 

Piston head, H. D. Garrett 254,951 

Planter, check row, O. L. Hall .. 254,961 

Planter, seed, R. Hoff bein s 254,818 

Planters, furrow attachment for seed. I. P. Wat- 
son 255,062 

Plastic compound, B. Harrass 254,964 

Plow, F. Gautier 254.952 

Plow attachment, T. P. Wise 255,066 

Pocketbook, P. Schrader 255,089 

Pocketbook, H. Walther 255,061 

Power. See Foot power. 
Press, See Baling press. 

Print for transfer letters, W. H. Knox 254.877 

Quartz mill, J. Day. 254,805 

Quilting machine, J. R. Sheldon 255,037 

Rack. See Stove rack. 

Radiator, steam, Andrews & Sunderland. 255,071 

Raft, timber. R. E. Terry 255,048 

Rake. See Hay rake. 

Railway curves, rail for, L. Brigham = 254,793 

Railway signal, H , Morris 255,001 

Railway switch, J. B. Carey 254,797 

Railway switch, safety, P. G. Hanson 254,870 

Railway tie, J. Conley - = 254,802 

Range boiler, kitchen. T. Hepe 254.973 

Reel. See Measuring line reel. 

Refrigerator, G. B.Hurd.. 254,976 

Register and ottoman, comb'd, J A. Graham et al. 254,867 
Regulator. See Tank and reservoir regulator. 

Roach trap, M. Cohen 254,800 

Rock drills, core lifter and guide for annular, S. 

W.Douglass 254,939 

Roofing material, manufacturing, L. L. Sagen- 

dorph 255,088 

Roofing material upon roofs, device for securing, 

L. L. Sagendorph' 255,087 

Rope clamp, adjustable, W. C. Burns. 254,795 

Safety pin", E. L. Paine 254,837 

Salt evaporator, S. Dobbs 255,075 

Salt, making, J. M. Laing , 254,829 

Salt, process of and apparatus for manufacturing, 

O. L. F. Browne. 254.916 

Sample displaying lid, W. H. Wheeler et al 255,063 

Sample fastener for packages, W. R. Perry 254,840 

sash fastener. E. S Morton 255.003 

Sash holder, J. V. Risk 255.025 

Saw filing machine. F. Myers 255,007 

Saw sharpening machine, W. H. Halladay 254,869 

Screen. See Window screen. 

Seams of sheet metal pipes, machine for closing 

down.W. A. Wheeler 254.891 

Separator. See Grain separator. 

Sewing machine. C. E. L. Holmes 254,975 : 

Sewing machine attachment, G. Doolittle 254,935 j 

Sewing machine for quilting, etc., F. N Cottle .. 1254,926 1 

Sewing machine motor, C. Nicholson 255,084 | 

Sewing machine take up. G. W. Baker. 254.788 ! 

Sewing machine tension device. G. W. Burgess... 254,794 
Sewing machines, looper for button holp. F. E. 

Schmidt ,. 255,034 

Sheet metal can, E. Norton , 255,012 j 

Sheet metal pipes, machine for forming circum- 
ferential crimpa in, W A. Wheeler..... 254,890 ! 

Shirt, H. W. Messer 254,833 j 

Shooting gallery, portable, J. Holahan 254.819 ■■ 

Sifter, revolving ash, E. G. Schultz 254,886 

Signal. See Railway signal. 

Skate, roller, S. Winslow 255,065 

Sleigh, bob, F. Yager 254.856 

Sliding and rolling gate. J.F. McCreary , . 254,994 

Soap, neutral potash, W. J. Menzies 254,832 

Soap powder and apparatus therefor, manufac- 
ture of, Wright & Bintliff.... 255.070 

Spindle. W. T. Carroll 255,074 

Spindles, etc., step and bush for, T. F. Hemmich. 254,972 

Spittoon, A. B. Nott 255,085 

Spoon rest, C. W. Oleson. 255.013 

Steam boiler safety apparatus, R. Schwartzkopff. 254,887 

Steering tow boats and tows, D. A. McDonald 254,995 

Stopper. See Bottle stopper. 

Stove heat fender, J. A, Cowles 254,803 

Stove, lamp or gas, J. H. Irwin..... 254,979 

Stove lifter, G. Dee 254,933 

Stove rack, Woodard & Benedict 255,068 

Strap. See Boot strap. 

Straw cutter, J. W. Baughman 254,905 

Stuffing box, steam engine, T. Walker.. 255,060 

Sugar, refining and purifying, Remmers & Wil- 
liamson 255,021 

Sulky. J. V. Upington 255,355 

Suspenders, button hole device for. B. J. Greely. 254,956 

Suspensory bandage, J. Codman 254,799 

Swing, portable, G. W. Mason 254,991 

Switch. See Railway switch. 

Tank and reservoir regulator, automatic, Q. N. 

Evans 254.944 

Tanning, J. W. Hammond 254,962 

Teeter, rocking, S.I. Russell 256,080 

Telegraphic transmitter, automatic, E. L. Hutch- 
inson 254,977 

Telephone exchange circuit and apparatus, J. I. 

Sabin 255,031 

Thill coupling, G. E. Wilson 254.894 

Thrashing machine, straw carrier and shaker, J. 

Fahrney 254.810 

Tie. See Railway tie. 

Tire cooler. Ammerman, Baird & Foreman 254,897 

Tobacco leaves, treating, J. D. Miller 254,999 

Tobacco stem crushing machine. C. Hemje 254,969 

Tool handle. T. Bolton 254.861 

Toy railway train, F. W. Carpenter (r) 10.063 

Toy savings bank. Shepard & Adams, Jr. 255,090 

Train boat, W. J. Little 254,878 

Trap. See Animal trap. Fish trap. Mole trap. 
Roach trap. 

Tray, metallic, J.Taylor 254,849 

Treadle, H. Ksimprath 254,825 

Truck and derrick, combined. A. Robinson 254,885 

Truck, car, A. A., E., & H. Blackman 254,908 

Truss. C. Cluthe 254.865 

Tub. See Bath tub. 

Universal joint for shafts, extensible, E. W. Ross 254,843 

Valve, locomotive throttle, Hayes. Schlacks & 

Starkweather 254.872 

Vapor burner. W. B. Blake .. 254,911 

Vapor from liquid hydrocarbons, apparatus for., 

generating, H. F. Hayden 364,871 



Vehicle, J E. Heller. , 

Vehicle buffer, hydraulic J. B. G. A. Canet 

Veneer, compressed, H. E. Moore 

Ventilator. J. G, Pennycuick 

Warp threads machine for drawing in. Sherman, 

Ingersoll & Moore 

Watch, alarm, J ; Bachner 

Waters from condensers, apparatus for purifying 

the. J. B. Redmond ." 

Well boring apparatus, F. Whelan 

Well, tubular, R. E. Strait ., 

Wells, temper screw for drilling, O. A. Knox 

Wheat feeder, F J. Grow 

Wheel See Wind wheel. 

Window screen, H. C. Hart 

Wind wheel, R. G. Kirkwood 

Wire and clothes line tightener, C. H. Salisbury. . 

Wire stretcher, C. H. Salisbury 

Wood for floor coverings, etc., uniting, C. E. Rider 

Work holder, G. R. Tyler 

Wrench. See Chain wrench. 

Yoke, neck, W. L. Colton 



CET THE BEST AND CHEAPEST. 




255,086 
254,892 
255,092 
254.876 
254,957 

254,965 
254,985 
255,033 
255,032 
255,023 
255.053 

254,925 



DESIGNS. 

Bottle, pickle, H. J. Heinz 12,803 

Carpet, W.J. Gadsby '.= 12,802 

Carpet, H. Koran 12.806, 12,807 

Carpet. W.L.Jacobs 12,808 to 12,810 

Carpet, D. G. Melville 12,812 

Carpet, D.McNair 12,813 

Toy pistol, T. Lloyd 12,811 

Toy savings bank, Shepard & Adams, Jr 12,814 

Type, font of printing, C. E. Heyer, 12,804, 12,805 

Type, printing, H. H. Thorp 12,815, 12,816 



TRADE MARKS. 

Books, A. Ireland .. 

Cement and adhesive liquid, N. L. Freese 

Chocolate cakes, Swain, Earle &Co... 

Cigars, G. P. Lies .& Co... . 

Cigars and cigarettes. L. Ash & Co 9,192, 9.193, 

Cigars, cigarettes, smoking and chewing tobacco, 
Goodwin & Co.... 

Flour, W. S. Hills 

Flour, D. L. Wing & Co 9,200 to 

Liniment, J. C. Weis , 

Medicine, Hogle Rock Oil Company 

Oil, petroleum, Maverick O0 Company 

Paper of all kinds, writing, Z. Crane, Jr., & Brother 

Soap, J. B. Williams & Co 

Spool silk, G. W. Knight 

Tanks, cans, and packages, J. A. VV right 

Vegetables and fruits, either raw, pickled, or other- 
wise preserved, Du Vivier & Co 



9,186 
9.185 
9,189 
9,195 
9,196 

9,194 
9,197 
9.203 
9,199 
9,198 
9,188 
9,183 
9,190 
9,187 
9,191 

9,184 
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Inside Page, each insertion - - - 7 -> cents a line. 
Back Page, each insertion - - - Si .00 a line. 

(About eight words to a line.) 
Engravings may head advertisements at the same rate 
per line, by measurement as the letter press. Adver- 
tisements must be received at publication office as early 
as Thursday morning to appear in next issue. 



NEW.If ORNAMENTALTREES 

FR">8c^SHRUBS, ROSES. 1882. 



Besides the largest and most complete general 
stock of Fruit and Ornamental Trees, Roses, etc., 
in the U.S., we offer many Choice Novelties. 
New Abridged Catalogue mailed free to all who 
apply. Address ELLWANCER &. BARRY, 

Mount Hope Nurseries, Rochester, N.Y. 



I»e£to2i. Cider. 

Peach Cider is a new discovery. Patented October 25, 1881. 

$3.00 per Bushel Net for your Peaches at Home. 

SALES PERMANENT AS FLOUR. 

Rights to Manufacture and Territory for Sale. 
Address or call upon L. P. COBI-ENTZ, Patentee, 
Mlddletown, Frederick Co., Mil. 



CARE OP THE INSANE— A PAPER BY 

H. Warner, M.D., Superintendent of the Illinois South- 
ernHospital forthe Insane, detailing the results of an 
experiment having an important bearing on the prob- 
lem as to the best means of caring for and treating the 
insane. Contained in Scientifc Amebic an Scpplih- 
mknt, No. 3^1. Price 10 cents. To be had at this 
office and from all newsdealers. 



SUPERIORITY PROVED <^ 

THE SIMPLEST5 BEST SEWING MACHINE IS THE 

LIGHT- RUNNING 



NEW HOME 



Perfect In every particular. 200,000 sold yearly. 
NEW HOME SEWING MACHINE CO., 

30 Union Square, N, Y. 
Chicago, Ills., Orange, Mass., or Atlanta, Qa. 



PRESERVATION OF GOODS FROM 

moths.— The several species of moths that commit 
ravages among fabrics and furs. Habits of the insects. 
Best remedies against their incursions. Contained in 
Scientific American Supplmmicnt, No. 323< Price 
10 cents. To be had at this office and from all news- 
dealers. 



Ask your Jeweler for THE 

LANCASTER 



WATCH 



Lancaster, 

Penna. 



Lancaster 
Watch Co. 

Sixteen (16) Grades. 
All Quick-Train Railroad Watches. 



A NOVEL ELECTRIC MOTOR.— DE- 

scriptlon of a novel, simple, and compact electric motor 
exhibited at the Paris Electrical Exhibition by Mr. 
Biirgin, of Bale. With the 3 figures showing sections 
and plan of the apparatus. Contained in Scientific 
American Supplement. No. 3'23. Price 10 cents. To 
be had at this office and from atl newsdealers. 




O". A. I"^\.TT efc CO., 

(Cincinnati, Ohio, U. S. A.' 1 

Exclusive Agents and Importers for the United States, of the 

CELEBRATED 

PERIN BAND SAW BLADES, 

Warranted superior to all others tn quality, flit* 
£aft, uniformity of temper, and general dura* 

9ility. One Fenn Sam outwears three ordinary saws. 




MINERAL WOOL. 

This Fireproof and indestructible material success- 
fully prevents loss of heat by radiation, keeps frost from 
water pipes, deadens sound, checks spread of fire in walls, 
partitions, floors of dwellings. 25 cts. per cubic foot. 
U. S. MINERAL WOOL CO., 16 Cortlandt St., N_ Y. 

SHOT 



PATENT FOB SALE CHEAP. Qf|V 
C.K.Hall, Box682,New Orleans, La. DUA 




~l\ Klegant New Style Chromo Cards, nameim Gold and 
«*" Jet, 10c. American Card <Io.,W. Haven, Ct. 



A GLIMPSE THROUGH THE CORRI- 

dors of Time. By Prof. Robert S. Ball. A paper of In- 
tense interest, which has attracted great attention, and 
in which the author demonstrates how great has been, 
and will be, the influence of tides in shaping the destiny 
of the earth and moon. The action of tides, and the 
geological work they perform. How the tides influence 
the length of the day. The interaction of the earth and 
moon. Earth changes through the action of tides. An- 
cient and modern tides and their influences. The earth's 
motion retarded by tides, and the consequent gradu- 
ally increasing of the day. Ultimate destiny of the 
earth and moon. Contained in Scientific American 
Supplement, No. '.WZ. Price 10 cents. To be had at 
this office and from all newsdealers. 



A£. KAIIM cto CO., 

2S.AJSACT, RUSSIA, 

Proprietors of the permanent Voltrn-Kama Agricul- 
tural and General Machinery Exhibition, in Kasan, beg 
that American Manufacturers of Agricultural and other 
Machinery will send them catalogues and quotations of 
their new machinery and improvements. 



EflHTCRffiKEB 



yj AAA"' NE.W HAVEN 

' BEXCHER & PECK, CONN. 



MODERN ORDNANCE.— BY COLONEL 

Maitland. A sketch of the principles involved In the 
manufacture of modern guns, and a discussion of their 
mode of employment and their power. Rifled cannon. 
Mode of constructing cannon. Muzzle loaders and 
breech loaders. The breech loader the gun of the future. 
Breech closers. Projectiles. The power of heavy guns. 
Contained in Scientific American Supplement, No. 
3*24. Price 10 cents. To be bad at this office and from 
all newsdalers. 



SHIPWRIGHTS' COMPANY OF LONDON. 

(The Kight Hon. Lord John Manners, G.C.B., M.P., 

Master.) His Koyal Highness the Duke of .Edinburgh 
has graciously consented to open the International Ex- 
hibition of Ships' Models early in May. Models accepted 
by the Committee of Selection will he received at Fish- 
mongers' Hall, on the 22d, 24th, and 25th April. 

ALFRED D. LEWIS, Honorary Secretary. 



F OR SALE, 

Machine Shops and Fouiidry,admirablyadaptedfor 

Agricultural Works, situated at Westminster, Carroll 
Co., Md., on the Western Maryland Railroad. No foun- 
dry or machine shop near the place. A rare chance to 
invest. Address TAYLOR M'F'G CO.,Westminster, Md. 



CAUSES OF VOLCANIC ACTION.— A pa- 
per read before the British Association, by Prof. J. 
Prestwick, in which is discussed the causes that produce 
volcanic eruptions. Contained in Scientific Ameri- 
can Supplement, No. 3iil. Price 10 cents. To be had 
at this office and from all newsdealers. 

AT A BARGADT.-FOR SALE.— 

Patent and stock of a low-priced Rotary Hand Corn 
Sheller, also patent for excellent Wine Tap. Address 
Lock Box 9, Harrisburg, Pa. 



CATALOGUES FREE TO ANY ADDRESS |L 

I 



-fo<£i 




^S$^W«S\^k WSVSfc \ 



Gold, Silver, and Nickel Plating'. 

A Trade easily learned. Costs little to start. The 
Electro-Plater's Guide, and Goldand Silver; both Books 
sent free forthree stamps. All information free. 

F. LOWEY, 90 Eleventh St., Brooklyn, N. Y. 



PATENTS. 

MESSES. MUNN & CO., in connection with the pub- 
lication of the Scientific American, continue to ex- 
amine Improvements, and to act as Solicitors of Patents 
for Inventors. 

In this line of business they have had thirty-five 
years' experience, and now have vnequaled facilities for 
the preparation of Patent Drawings, Specifications, and 
the prosecution of Applications for Patents in the 
United States, Canada, and Foreign Countries. Messrs. 
Munn & Co. also attend to the preparation of Caveats, 
Copyrights for Books. Labels, Reissues, Assignments, 
and Eeports on Infringements of Patents. All business 
Intrusted to them is done with special care and prompt- 
ness, on very reasonable terms. 

A pamphlet sent free of charge, on application, con- 
taining full information about Patents and how to pro- 
cure them; directions concerning Labels, Copyrights, 
Designs, Patents, Appeals, Eeissues, Infringements, As- 
signments, Eejected Cases, Hints on the Sale of Pa- 
tents, etc. 

We also send, free of charge, a Synopsis of Foreign 
Patent Laws, showing the cost and method of securing 
patents in all the principal countries of the world. 
MUlfN & CO., Solicitors of Patents, 
261 Broadway, New York. 

BEANCH OFFICE -Cocner of F and 7th Streets, 
Washington, D. C. 
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TWO IMPORTANT BOOKS 

FOR 

METAL WORKERS. 

Electro-Metallnrgy. — Moulding and Founding. 

Itoseleur. — Galvanoplastic Manipulations. -A Prac- 
tical Guide for the Gold and Silver Plater and the Gal- 
vanoplaatic Operator. With 127 illustrations. Trans- 
lated from the French of Alfred Roseleur. Chemist, 
Prof, of the Galvanoplastic Art. By A. A. Fesquet. 
Chemist and Engineer 8vo. $7.50 bi, mail free of 
postage. 

This is the best treatise on Electro- Metallurgy in the 
English language. 

Abstract ofthe Contents.— Part 1.— Thin Electro 
Deposits. Chapter I. Object ofthe Electro-Plating Art. 
II. Cleansing. III. Cleansing Silver. IV. Scratch Brush- 
ing. V. Bright Luster by Mutual Friction of Small 
Objects. VI. Gold-Colored Varnish. VII. Cleansing 
VIII. Galvanic Batteries. IX. Copper Deposits. X. Brass 
Deposits. XI. Tinning. XII. Gilding. XIII. Sequel to 
Gildingby Dipping. XIV. Sequel to Gilding by Dipping. 
XV. Sequel to Gilding by Dipping. XVI. Gilding by 
Stirring and Gold Amalgam. XVII. Cold Gilding with 
the Rag. X VIII. Gilding with the Brush or Shell Gold. 
XIX. Galvano-Gilding, or Gold Electro-Plating. XX. 
Gold Electro-Plating in Hot Baths. XXI. Gilding Watch 
Parts and other Small Articles for Watchmakers. XXII. 
Gilding Thin Wires. XXIII. Resists. XXIV. Gilding 
with a Dead Luster, etc. XXV. Gilding Zinc with a 
Dead Luster- XXVI. Dissolving Gold from Gilt Arti- 
cles. XXVII. Silvering. XXVI II. Plated Silver. XXIX. 
Silvering with Silver Foil. XXX. Whitening with Silver 
in a Pot. XXXI. Cold Silvering by Rubbing. XXXII. 
Sequel to Silvering. XXXIII. Silver Electro-Plating. 
XXXIV. Silver Bath for Amateurs. XXXV. Argyrome- 
try.orthe Method by which the Weight of Deposited 
Silver is Ascertained. XXXVI. Argvrometric Scale. 
XXXVII. Burnishing. XXXVIII. DissolvingSilverfrum 
Silvered Articles. XXXIX. Resists and Reserves. XL. 
Old Silvering, etc. XL1. Mel, or Nielled Silver. XLII. 
Platinum Deposits. XL1II. Deposits of Nickel, etc. 
XL1V. Reduction of Old Baths, etc. Part II.— Gal- 
vanoplastic Operation's Pkophu. Thick Deposits. 
XLV. Object of the Galvanoplastic Art. XLVL The 
Baths. XL VII. Modes of Operating, etc. XLVIII. Dia- 
grams of Porous Cells, etc. XLIX. Disposition ofthe 
Pieces in the Bath, etc. L. Gilding with Dead Luster by 
Galvanoplastic Deposits. LI. Galvanoplastic Deposits 
upon Metals without Adherence, etc. LJX Deposits 
upon Non- Metallic Substances. LIII. Metallization, etc. 
I AY. Moulding. LV. Galvanoplastic Deposits on Pat- 
terns without Delivering, etc. LVI. Length of the 
Operation. LVI I. Removing the Mould; Finishing up 
the Articles. LVI1I. Galvanoplastic Operations with 
Gold, silver, etc. LIX. Galvanic Etching. The Future. 
LX. Bronzing, etc. Part III.— Chemical Products 
and Apparatus Usui) in the Art.— LXI. Chemical 
Synonymy. LXII. Chemical Products Especially Em- 
ployed in the Art. LXIII. Instruments and Apparatus 
Daily Employed in the Art. I.X1V. Mixtures. LXV. Of 
General Usefulness. Appendix. Index. 

O verm 11 n. — The Moulder's and Fonndrr'a Pocket 
(iuide.— A Treati.se on Moulding and Founding in 
Green Sand, Dry Sand. Loam, and Cement; the Mould- 
ing of Machine Frames, Mill Gear, Hollow Ware, 
Ornaments, Trinkets, Bells, and Statues; Description 
of Moulds for Iron, Bronze, Brass, and other Metals; 
Plaster of Paris, Sulphur, Wax, etc.; the Construction 
of Melting furnaces, the Melting and Founding of 
Metals ; the Composition of Alloys and their Nature, 
etc., etc. By Fred Overman, M.E. A new Edition, to 
which is added a Supplement on Statuary and Orna- 
mental Moulding, Ordnance, Malleable Iron Castings, 
etc. By A. A. Fesquet, Chemist and Engineer. 44 en- I 

gravings. 12mo. $2.00 

Contents. — Chapter I. Moulding. — Materials for 
Moulding; Tools; Moulding in Green Sand; Moulding 
in Open Sand; Mixed Sand Moulding; Dry Sand Mould- 
ing; Loam Moulding; Removing of the Core; Moulding 
Without Thickness ; Irregular Forms ; Moulding of 
Bronze Ornaments ; Moulds Partly of Loam or Sand and 
Partly of Metal, Impressions and Castings. Chapter 1L 
— Mkltingof Metals.— Iron. General Remarks. Ap- 
pendix. Receipts and Tables. Alloys of Iron ; Alloys 
of Precious Metals; Alloys of Copper; Brass; Lead and 
its Alloys; Tin and its Alloys; Zinc and its Alloys; 
Bronzing; Glazing of Castings; Enamel; Tables. St*P- 
PLNMifi.NT.— Statuary, Ornamental .Moulding, Ordnance, 
Malleable Iron Castings, etc. By A. A. Fesquet. Index. 
IW° The above, or any of our Books, sent by mail, at 
the publication prices, free of postage, to any address 
in the world. 

%W Our new Catalogue of Practical and Scientific 
Books, revised and completed to March 1, 1882—% pages, 
8vo— as well as our other catalogues, the whole covering 
every branch of Industry Applied to the Arts, sent free, 
and free of postage, to any one in any part of the world 
who will favor us with his address. 

HENRY CAREY BA1KD & CO., 

Industrial Publishers, Booksellers, and Importers, 
810 Walnut Street, Philadelphia, Pa. 




WATER RESERVOIRS.— DETAILS OF 

construction of a serviceable water reservoir in beton, 
with working formulas and sectional view Contained 

in SCIUNTII'IC AMERICAN SUI'I'l.KMENT, No. 32 1 . 

Price 10 cents. To be had at this office and from all 
newsdealers. 



sendtoL0ND0N,BERRY^0RT0K 
■ phil*-p a for 

THE BEST BAND SAW BLADE I 



ROCHESTER CATHEDRAL.— Pull pasre 

Illustration and short historical account of this noted 
ecclesiastical structure. Contained in Sci kntIfic Amer- 
ican Si'pim.kmknt, No. 321 . Price lOcents. To be had 
at this office and from all newsdealers. 



pennock's patent Road Machine. 

'""sejwon trial. " 




Manufacturers of " Matchless " Damp-Scraper. 
S. PENNOCK & SONS' CO., 

Eennett Square, Pa., and "ort Wayne, Ind. 



Surveyors' Compasses, Pocket Compaaaea, and Protract- 
ors made as specialties. A. \V. Philo, 81 Ferry St., Troy, 
N. Y. 



:i week in your own town. Terms and $5 outfit 
free. Address H. Hai.lett & Co., Portland, Me. 



$66 



MECHANICAL PRODUCTION OF ELEC- 

trical Currents.— A simple and intelligible explanation 
of the principles which are concerned in the mechanical 
production of currents of electricity. Illustrated with 
12 figures. Contained in Sri:. ntif v Amkbican supple- 
ment, No. ;W4. Price Hi cents. To be had at this 
office and from all newsdea 'era. 




TOOLS for M&CliiniaLa, Carpenters. Amateurs. Jewellers, Model 
Makers. Blacksmiths, etc. Send for Catalogue, ami mate what kind 
Of 'fools you require. TALLMAN A MpFADDEN, 

00? Market «t„ Philadelphia, Pa, 



NEW YORK BELTING AND PACKING COMP'Y. 




The Oldest and Largest Manufacturers ofthe Original 



SO LI 



VULCANITE 



EMERY WHEELS. 

All other kinds Imitations and Inferior. Our name is stamped in full upon all our 
standard BEI/l'lNCi, PACKING, and HOSE. 

Address NEW YORK BELTING AND PACKING CO., 
™_ ™™. , JOHN H. CHEEVElt, Treus. -J9 I'AllK ROW, NEW YORK, 

Emery Whee!. 8PECIAI. JVOTICE. 

Owing to the recent great lire i u tin " World" Building, our office haw been removed as above. 



ROOFING. 

For steep or flat roofs. Applied by ordinary workmen 
at one-third the cost of tin. Circulars and samples free. 
Agents Warned. T. NEW, 32 John Street, New York, 



C K* tn OR neruav athome. Samples worth $5free. 



Address Stinson & Co., Portland, Me. 



CUT0FFENGINE.25TO 50 % 
SAVED IN FUEL.SIMPLE H DEVICE 
/ECONOMICAL DURABLE MANFGTDBV 

> BALL ENGINE CO. ERIE PA.<— 




To any suffering with Catarrh 
or Bronchitis who earnestly 
desire relief,! can furnish a 
means of Permanent and Pos- 
itive Cure. A Home Treatment. 
No charge for consultation by 
mail. Valuable Treatise Free. 
"His remedies are the outgrowth 
of his own experience; they are 
the only known means of per," 
toanent cure." — li'tptitst. 
Rev.T. P.CHILDS. Troy. 0. 



DRAUGHTSMAN WANTED. 

Must be well acquainted with marine engine work. For 
further particulars, apply to THK 1IAKI.AX & 1IOL- 
LINGS WORTH CO., Wilmington, Del. 



55 



BEAUTIFUL^ ff INSTRUMENTAL 

SONGS £!i3D pieces, 



WITH COMPLETE WORDS AND MUSIC. 



21c. 



Our latest MUSIC BOOKS contains 55 complete pieces each, Vocal or Instrumental, they are FULL MUSIC 
SIZE wlth accompaniment for Piano or Organ. Are composed by Strauss, Coote, Lange, Strugman, 

Llchner Molley* Marzlals, Sullivan, Adams* Abt»ati<i about 25 oiher wen-known composers. The 

selection embraces Songs with Chorus, 1! all ad 8, Comic, Sacred and Opera Son gs, Waltzes, Gallops, Polkas, Transcriptions, 
etc., allofwhich will give satisfaction. Both these Books are beautifully printed and bound in handsome covers, they 
will Ornament any piano, and afford happy hours to persons fond of good mtis.c. We send either book, post-paid, for 
nly seven Set, stamps or both twelve 3 cl. stamps. Address, RIDEOUT dt CO.* I O Barclay St., N . Y, 



CLAKK'S RUBBER WHEELS. 

This Wheel is unrivaled fordurability, 
simplicity, and cheapness. Adapted for 
Warehouse and Platform Trucks, Scales, 
Heavy Casters, and all purposes for which 
Wheels are used. Circular and Price List 
free. GEO. P. CI^aRK, Windsor Locks, Ct. 




RUPTURE 

cured without an operation or the injury trusses inflict 
by Dr. J. A. SHEKMAN'S method. OfBce,251 Broadway. 
New York. His hook, with Photographic likenesses 
of bad cases, before and after cure, mailed for 10c. 



BATTERIES. WIRES. MAGNETS. INSTRUMENTS, 
TELEGRAPH AND ELECTRICALSUPPL1ES. CATA- 
LOGUE Free. C. E. JONES & BRO., CINCINNATI, O. 




MACHINERY 

of every description. 121 Chambers and 103 Reade Sts., 
New York, ThuGeobgi 1 : Placjs Machinery Agency. 



^cl-COE BRASS MFG. co ^C 

pRASg torrington .— conn. V/IRe' 

C o'ppER MATERIALS FOR MET/VLUC. ANQ 



WATCHMAKERS. 

Before buying lathes, fee the "Whitcomb,"' made by 
AMERICAN WATCH TOOL CO., Waltham, Mass. 



THE STEARNS MANUFACTURING CO., 

ERIE, PENNS YL.VANI A, make a specialty of improved 

SAW MILL MACHINERY. 

Designed in its construction for producing lumber economically and 

rapidly. Plans and estimates for Mills of any capacity 

furnished on request. Also build 

ENGINES, BOILERS, AM) MACHINERY IN GENERAL,. 



VOLNEY W. MASON & CO., 

FACTION PULLEYS, CLUTCHES, and ELEVATORS.. 



PROVIDENCE, R. I. 



CHID F ODI'l^Uf TILE AND CL/kY RETORTS ALL SHAPES. 

r lint, DIyJMV -> bo rgner& o'brien.^ 

"23 IS ST. ABOVE RACE. PHILADELPHIA. 



WELLAND RIVER FOOT BRIDGE.— 

Description, with figures showing elevation «f girders 
and half cross-sections, of the new foot bridge con- 
structed across the river Wetland, at Stamford, Eng. 
Contained In Scientific American Suppleme vt. No. 
321* Price 10 cents. To be had at this office and from 
all newsdealers. A full page illustration of this bridge, 
with plans, sections, and details, is contained in St 1 ppmc 
MENT, No. 322. Price 111 cents. 



COMPRESSED OIL GAS FOR LIGHTING 

cars, steamboats, and buoys. Description of the different 
apparatus devised by Herr Pintsch, for the manufacture 
of gas, and tor its subsequent compression tor use on 
railway ears and steamboats and for lighting buoys. 
With two full page illustrations show ing elevation and 
plan of works; and application of gas to cars, locomotives, 
and buoys. Contained in Scientific Ameiucax Stjp- 
I'I.em knt. No. 324. Price 10 cents. To be had at this 
office and from all newsdealers. 




"RISATTY'S organs, 27 stops, 890. Pianos, $125 up. 

Br Factory running day and night. Papers 

free. Address Daniel F. Benny, Washington, N, J. 



WIIWPI^. 



™«gSP 



[chat 



President. 



MANUFACTURERS OF 



WIRE ROPE, BRIDGE CABLES, SHIP RIGGING, 

Tramway Ropes, Champion Barbed Wire, etc. 

Office niul Works: ) Send for { Ollice mid Warehouse : 
MM.KESKAKItF, PA.^price Itet.Jg? MUEKl'V ST., NEW YORK. 



Machinists' Tools. 

New and Improved Patterns. 
Send for new illustrated catalogue. 

Lathes, Planers, Drills, &c 

NEW HAVEN MAN UPAC'I UltlNG CO., 
New Haven, Conn. 

2AS MOTORS AND PRODUCERS.— DE- 

icription by C. W. Siemens of a new apparatus for pro* 
lucing gas, and of a new motor to be driven therewith. 
With 2 figures. Contained in Scientific American 
Sippi.kmknt, No. 324. Price 10 cents. To be had at 
this office and from all newsdealers. 



$777 



a Year and expenses to agents. Outfit free. 
Address P. O. VICKERY, Augusta, Me. 




The facr that this shafting has 75 per cent, greater 
strength, a finer finish, and is truer to gauge, than any 
otheiin use renders it undoubtedly the most economical. 
We are also the sole manufacturers of the Cklkbratkd 
Com, ins' P.\t.Coitpi,ing, and furnish Pulleys, Hangers, 
etc., of the most approved styles. Price list mailed on 
application to JONES & LAUGHLINS, 

Try Street, 2d and 3d A venues, Pittsburg, Pa. 
Corner Lake and Canal Sts., Chicago, 111. 
S^~ Stocks of this shafting in store and for sale by 
FULLER, DANA & FITZ, Boston, Muss. 
Geo. Place Machinery Agency, 121 Chambers St., N. Y. 




Ip^^O^ t®L floods, TtiQ^nfrti^r, Gfajiitptjtf^, i*W. 

* SEND GREEN STAMP FOR ILLUSTRATED CIRCULAR. 

MOSS ENGRAYING CO. B3S Peahu St. NEW-YORK. BaX-2_ 



WJWJ&SWSWMJ&£tSM^^ 




01TR NEW PACK FOR 1882. 
I 



J 50 ALL Chromo Cards, lExtra tine 
Stock] Artistic designs of Swlns FloruUSt'u- 

QVIew, Wreath, Landrtcapc* Oold and 
MflKITITV silver Panel, Bird 31 otto, Butterfly, 
aaffl " ' T -lMoonIlght,Smnmcra»dWiiitorScwiei > 
all In beautiful [i.otRjindy] colors, with your name in fancy type. 
lOo. Sample Book of 90 costly Styles for ISSaSSe. 40 percent 
paid to \^'is,or beautiful prizes eiven for clubs. Particulars with ev- 
ery ore -r. CAXTOJi PRINTING CO. Northiord Conn. 



HOLTZ INDUCTION MACHINES— A 

description of various new arrangements of the induc- 
tion machine recently proposed by Mr. Ho'tz: with an 
account ofthe author's experiments to determine some 
obscure points in the operation of the apparatus. Illus- 
trated with 7 figures, contained In SciENTTFic ameri. 
can Supplement, No. 3*-il. Price 10 cents. To be had 
at this office and from all newsdealers. 



BAZIN SYSTEM OP DREDGING.— A 

paper by A. A. Lanpley, describing the construction and 
working of a dredger on the Tlnzin system, as used by 
the author for dredging sand, etc., in Lowestoft Harbor. 
With 5 figures. Contained in Scientific Amkhicax 
Supplement, :No. 3'i4. Price 10 cents. To be had at 
this office and from all newsdealers. 




PAT. KEY SEAT CUTTEf? 

WILL CUT 100 SEATS 4/2X 5 /8 INCH 

P S sizes in proportion^ 



. .-5. N9 5. 181 

TREVORX C0.U0CKP0RT.N.Y 




ROCK BREAKERS AND ORE CRUSHERS. 

We manufacture and supply at short notice and lowest rates, Ptone and Ore Crushers con- 
taining the invention described in Letters Patent, issued to Eli w. Blake. June 15th. 1858. togeth- 
er with Ni'w and Valcabi.e Iiupjtov km k.vts, for which Letters Patent were granted Afay 11th 
and July VOth, 1880. to Mr. S. L. Marsden. All Crushers supplied by us are constructed under 
the superintendence of Mr. Marsden, who, for the past fifteen years, has been connected with 
the manufacture of Blake Crushers In this country and England. 

FARItKL FOUNDRY AM) .MACHINE CO., XI aiiulrs., Aiiauiiiu, Conn. 
COPELAND & BACON, Agrutw, New York. 



ROOT'S NEW [HON |LQWEFi, 




POSITIVE BIiASI 



IRON REVOLVERS, PERFECTLY BALANCED, 

Has Fewer Parts than any other Blower. 
P. H. &. F. M. ROOTS, Manufacturers, 

CONNERSVILLE, IND. 
8. S. TOWNSEND, Gen. Agt.,6 Cortland St., 8 Dey St., 
COOKE & CO., Selling Agts., 6 Cortland Street, 
JAS. BEGGS & CO., Selling Agts. 8 Dey Street, 

wew •yon.it. 

SEND FOR PRICED CATALOGUE. 




AGENTS WANTED TO SELL, TERRITORY FOR 
Patent Hame Fastener. 8arapleandterms75cents No 
postals. JOHN GILSON, Port Washington. Wis. 



Steel Castings 

'rom M to 15,000 lb. weight, true to pattern, of unequaled 
trength, toughness, and durability ^0,000 Crank Shafts 
nd 15,000 Gear Wheels of this steel now running prove 
:s suuerioritv over other Steel C-istines. Send for 



Ktre 

and 



its superiority over other Steel C-istings. . 
circular and price list. 

(HESTER STKEI- CASTINGS CO.. 

417 Library St., Philadelphia, Pa. 



$72 



A WEEK. % 12 a day at home easily made. Costly 
outfit free. Address True & Co., Augusta, Me. 




WTTHBHBT, EUGG & RICHA RDSON. Manufacturers 
of Patent Wood Working Machinery of every descrip- 
tion. Facilities unsurpassed. Shop formerly occupied 
by 11. Ball & Co., Worcester, Mass. Send for Catalogue 

Hard Rubber. 

Manufactured in any desired form by 

THE KIJliKElt COMB AND JEWELRY CO., 

33 Mercer St., New York. 

.Estimates furnished and correspondence solicited. 



THE MONUMENTS AND INSCRIPTIONS 

of American History.— An account of some ol the recent 
discoveries in Central America, especially those relating 
to the art of writing among the ancient inhabitants of 
that country. With one full page Illustration of statues, 
hieroglyphic Inscriptions, and grandsalon ol the ancient 
government palace at Uxmal. Contained in Scientific 
American Supplement, No. 3'-2"J. Price 10 cents. To 
be had at this office and from all newsdealers. A further 
account of these discoveries, with full page illustration 
of antiquities, is contained in Supplement No. 316. 
Price 10 cents. 




W. H. FOKBES, W. R. DMVKll, 

President. Treasurer. 



THE CHRONOLOGY OF PETROLEUM.— 

An interesting presentation of facts bearing on the his- 
tory and uses of petroleum, by Col. O. C. Ferris.— 
Petroleum among the ancients. Its discovery in 
America. The lirst distillers of the crude product. Uses 
of petroleum. Accumulation of petroleum in fissures. 
American exports of petroleum. The < anadian petro- 
leum market. Colorado as a petroleum producer. De- 
posits in California. Contained in Scientific ameki- 
can Supplement, No. 3*23. Price 10 cents. To be had 
at this office and from all newsdealers. 

Tpeaking telephones. 

INK AMERICA* BELL TrXKI'lIOYE COMPANY, 

THKO. N. Vail, 
Gen. Manager. 

Alexander Graham Hell's patent of March 7, 1870. 
owned by this company, covers every form of apparatus, 
including Microphones or Carbon Telephones, in which 
the voice of the speaker causes electric undulations 
corresponding to the words spoken, and which articula- 
tions produce similar articulate sounds at the receiver. 
The Commissioner of Patents and the U. S. Circuit Court 
havedecided this to be the true meaning of his claim, 
the validity of the patent has been sustained in the Cir- 
cuit on final hearing in a contested case, and many in- 
junctions and final decrees have been obtained on them. 

This company also owns and controls all the other 
telephonic inventions of Bell, Edison, Berliner, Gray, 
Blake. Phelps, Watson, anil others. 

i Descriptive catalogues forwarded on application.! 

Telephones for I'rivate Line, Club, and Social systems 
can be procured directly or through the authorized 
agents of the company. 

All telephones obtained except from this company, or 
its authorized licensees, are infringements, and the 
makers, sellers, and users will be proceeded against. 

Information furnished upon application. 

Address all communications to the 
AMERICAN ISEliK TELEPHONE COMPANY, 
9-> Milk St km' i, Itosion. M(is». 



BUFFALO FORGE CO. 



POWER &c 

HAND BLOWERS. 

BUFFALO 



FRENCH RAILWAY VIADUCTS.— 

Descriptions of two important railway viaducts over the 
rivers Altier and Ain, with 4 figures giving elevations 
and sections Contained in Scientific American Sup- 
rj,KME\T. No. 3*1 • Price 10 cents. To be had at this 
office and from all newsdealers. 



THE BEST FRET DESIGNS IN TOE WORLD I 

Send 2c. for a Catalogue of 
the finest designs ever pub- 
lished, filled with elegant 
engravings of (simple yet 
most elegant designing. 
Tools of all kinds for Fret 
- awyers and Cabinetmakers 
described and priced Send 
•ic. for this catalogue to 
JNO. H. BOWMAN, 
ltox 8456. Publisher, 

40 Beckniuii St., IS. Y. 




No. 05. Steamboat Clock 

Size 12x24 in. 

Price 25 cents. 



THE BIGGEST THING OUT r K t at ^e B e °. ok 

(new) E. NASON & CO., Ill Nassau St., New York 



DETAILED COST OF A LOCOMOTIVE. 

—Tabular statement of cost of an ordinary 8 wheel pas- 
senger locomotive. Specifications; labor material ; 
cost of each in detail and in the aggregate. Contained 
in Sci kntific American Supplement, No. 322. 
Price 10 cents. To be had at this office and from all 
newsdealers. 
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MiOTtfeiftWfMS. 



Inside; Page, each insertion 
Back Page, each insertion 



75 cents a line. 
$1.00 a line. 



(About eight words to a line.) 
Engravings may head advertisements at the same rate 
per line, by measurement, as the letter press. Adver- 
tisements must be received at publication office as early 
as Thursday morning to appear in next issue. 




"BUCKEYE" 
LAWN M0WE3. 

The lightest and easiest run- 
ning Mowkr ever made. 

Strictly First Class, 
MAST, FOOS <fc tl O . , 

Springfield, Ohio. 
Send for catalogue. 



IRIDIUM: 

THE HARDEST METAL KNOWN. 

Iridium In not attacked by acids or alkalies; 
1101 oxidized in the air; and is almost infusible. 
Its hardness exceeds that of the ruby, be ins: next 
to the diamond. With these valuable properties, 
Iridium is destined to supply many wants. It is now 
being used for Hearing* of Fine Scales and Itnl- 
auces: .Jewels of Watches. Clocks, and Compasses; 
styluses, Drawing Pens; Dental Tools; Saws for Hard 
Rubber, Pearl. Bone, etc.; Jewelry , Blowpipe Tips , 
Negative Electrodes for Electric I eights: Contact Points 
for Telegraph Instruments ; Alloys of Platinum, Gold, 
Silver, Copper, etc. 

Manufactured under John Holland's Process (Pat. 
May 10, 1881) only by 

THE AMERICAN IRIDIUM CO., 

S. E. Corner Pearl and Plum Sts, Cincinnati, Ohio. 



fTTHEGMKMATCHCASE 



Stevens' Roller Mills, 

FOR 

GRADUAL REDUCTION OF GRAIN. 

Manufactured exclusively by 
THE JOHN T. NO YE MFG. CO., Hiifliiln, N. Y. 



SeFAIiOS' 

PRESSURE MODERATOR 

SAVES 

20to50 

per ce t. 

IN 

Gas Bills 

where they 
amount to 
over $10 
per month. 

Suitable for 
Residences. Factories, 
Stores, (hurclies, etc. jqee.3b ib79 

Every Moderator sold under 
our guarantee. Money refunded 
if machine fails to regulate and 

save gas as Stated. Send for Price List. 

HOWARD MFC. CO., 

364 Broadway, New York. 




COLUMBIA BICYCLE 

Is what every boy wants and 
what every man ought to have. 
Send '4c. stamp for illustrated 
catalogue, with price lists and full 
information. 




THE POPE M'F'G CO., 

Washington St., Boston, Mass. 



USE MACHINERY WIPER CLOTHS. 

Made by BROWN M'F'G CO., Providence, R. I. 

THE DINGEE & CONARD GO'S 

BEAUTIFUL EVER-BLOOMING 




The only establishment making a SPECIAL 
BUSINESS of ROSES. 60 LARGE HOUSES 
for ROSES alone. WeCIVE AW AY, in Premi- 
ums and Extras, more ROSES thantftoet estab- 
lishmentB grow. Strong Pot Plants suitable for imme- 
diate bloom delivered safely, postpaid.to any post-office. 
5 splendid varieties, your choice, all labeled, for SI; 

i2iorS2: 19 for S3; 26forS4; 35 for SS: 75 for 
10; 100 for 313. Our NEW CUIDE. a complete 
Treatiseon the Hose, 70 pp. elegantly illustrated— free fall, 

THE DINCEE 4 CONARD CO. 
lost Growers. Weat Grove, Chester Co.., Pa. 




Prevent Accidents 

from slipping. The hand- 
somest and safest car- 
riagestepmaile. Forged from 
best iron and formed with 
a sunken panel, In which is se- 
cured a plating of richly 
moulded Rubber. Durability war 
ranted. Illustrated circular free. 
Eubber Step Manufacturing Co., Boston, Mass. 

FOR INFORMATION CONCERNING 

Holly Water Works, 

*^ FOR 

CITIES, VII, 1. A G KS, SUBURBAN TOWNS, 
FACTORIES, ETC.. 

Apply to the 

HOLLY MFG. CO., L0CKP0RT,N.Y. 

Or C. ii. HI1,I1KETII, Sec'y. 

1.17 Broadway, New York City, 




ESTABLISHED 1844. 

J. C. TODD & SIMONTON, 

ENGINEERS and MACHINISTS. 

Flax, Hemp, Jute, Rope, Oakum, and Bagging Machinery, Steam Engines, Boilers, 
etc. Sole agents for Mayher's New Patent Acme Steam Engine and Force Pump 
combined. Also owners and exclusive manufacturers of 

The New Baxter Patent Portable Steam Engine. 

These engines a e admirably adapted to all kinds of light power for driving 
p inting presses, pumping water, sawing wood, grinding coffee, ginning cotton, 
and all kinds of agricultural and mechanical purposes, and are furnished at the 
following low prices . 



\% Horse Power, $190 
2% Horse Power, 275 
4 Horse Power, 350 



1 Horse Power, $150' 

2 Horse Power, 245 

3 Horse Power, 290 
Send for descriptive circular. Address 

J. C. TODD & SIMONTON, Paterson, N. J., 
Or No. IO Barclay St., New York. 



F RIEDMANNS PATENT 

EjectorS 

Are the cheapest and most effective machines 
in the market for 

Elevating Water anrl Coiweying Lhmiiil 

from Mines, Quarries, Ponds. Rivers, Wells, Wheel Pits; 
for use in R. R. Water Stations, Factories, etc. They 
are splendidly adapted for conveying liquids in Brew- I 
eries, Distilleries, tugar Refineries, Paper Mills, Tanner- j 
ies, Chemical Works, etc. Send for illus. catalogue to 

NATHAN & DREYFUS, 

Sole Manufacturers, NEW YORK. 



Machinery depot 

IN AMERICA. 

Standard machinery for all purposes. 
H.B.SMITH MACHINE CO 

Estab:I849. 925MARKET ST. Philadelphia 



Leffel Water Wheels, 

With recent improvements. 
Prices Greatly Reduced. 

8ooo in successful operation. 
FINE NEW PAMPHLET FOE 1379 
Sent free to those interested 

James Leffel & Co , 

Springfield, O. 
IIO Liberty St., N. Y. City. 




ERICSSON'S 

New Caloric Pumping Eigne 

FOB 

DWELLINGS AND COUNTRY SEATS. 

Simplest cheapest, and most economical pumping engine 
for domestic purposes. Any servant girl can operate. 
Absolutely safe. Send for circulars and price lists. 

DELAMATEH IRON WORKS 

('. 11. DELAMATEK & CO., Proprietor*, 

No. 10 Cortliuidi Street, New York, N. \. 



HIRAM SIBLEY & CO. 

"Will mail FREE their Cata- 
logue lor 1883, containing a 
full descriptive Price - List of 
Flower, Field and Garden 

SEEDS 

Bulbs, Ornamental Grasses, 
and Immortelles, Gladiolus, 
Lilies, Roses, Plants, Garden 
Implements. Beautifully illus- 
trated. Over lOOpages. Address 

ROCHESTEM.Y. & CHICAGO,!!! 

179-183 East Main St, 200-206 Randolph St 




JOHN HOLLAND, 19 \V. li 1. St., Cincinnati. O.. 

Manufacturer of all styles of Best Quality Gold 

Pens, Pen and Pencil Cases, Gold Toothpicks, etc. 

Our pens received the highest award at Philadelphia 
Exposition "for great elasticity and general excellence." 
See judges' report, published by Lippincott & Co. 

For Bale by the trade. Illustrated lists mailed free. 




EstHM EAGLE ANVILS. 1843 

lolid CAST STEEL Face and 
anted. Retail P ice, 10 cts. per I 

GLADWIN IMPROVED 



Solid CAST STEEL Face and Horn. Are Fully War- 
ranted. Retail P ice, 10 cts. per lb . 



OOArSDTJS' PATENT UNIVERSAL ECCVS- 
1 TRIC MILLS— For grinding Bones, Ores, Sand, Old 
Crucibles, Fire Clay Guanos, Oil Cake, Fee*, Corn, 
Corn and Cob, Tobacco, Snuff, Sugar, Salts, Roots, 
Spices, Coffee, Cocoanut, Flaxseed, Asbestos, Mica, 
etc., and whatever cannot be ground by other mills, 
Also for Paints, Printers' Inks, Paste Blacking, etc. 
JOHN W\ THOMSON, successor to JAMES BOGAR- 
DUS, corner of White and Elm Sts., New York. 



TOOPE'S PATENT 

Asbestos Lined Removable Covering, 

M side of Felt and Asbestos. For , 
use on STKAM BOILERS and 
PIPES, Refrigerators, Meat 
Cars, Ice Houses, and HOT and 

COLD WATER PIPES. Easily applied by any one. 
Address CH ALMERS-Sl'ENl'E CO., 

•i'.i John St., New York 




AUGER. 



This Bit will bore through all hard, knotty or gummy 
woods without beitiq ■tcitlidraimi. The worm will not clog. 
Send for price list and catalogue. Gardnkr & Chand- 
ler, Gen'l Agents, 1321 Washington St., Boston, Mass. 



Shafts, Pulleys, Hangers, Etc. 

Full assortment In store for immediate delivery. 
WM. SELLKKS & CO., 

7!> Liberty Street, New York 




"The 1876 Injector." 

Simple, Durable, and Reliable. Requires no special 
valves. Send for Illustrated circular. 

WM. SELLERS <fc CO., l'hila. 

XAGIiB, 
ERIE, PA., 

Manufacturer of 

| Portable, Stationary, 

AND 

Agricultural 
steam zEJsrej-iaxriEs. 




"JENKINS PATENT VALVES 

THE STANDARD 
, MANUFACTURED OP" 
IBEST STEAM MB TAIj. 
iJENKINS BR0S.7IJ0HM ST.N.Y. 




"LAFAHCE" 1'OKTI.AM) CEMENT. 
"HIJUHAM" English PORTLAND CEMENT. 
"KEEN*:" CEMENT (Coarse i nil Superfine). 

These celebrated makes of imported cements for sale 
by JAMES BRAND, 85 Beekman St., New York. 

Improved plain Slide Valve. 
Simple in construction, dura- 
ble and economical. Manu- 
factured by 

Suppler Slenin Euirine Co., 
Pa. 



SUPPLEE 
ENGINE. 



Columbia, 



ROCK DRILLS & AIR COMPRESSORS 

a INCERS0LL ROCK DRILL CO., 

L PARK PLACE NEW YORK. 



NEW YORK. 



ICE MAKING MACHINES, 
COLD AIR MACHINES, 

For Brewers, Pork Packers, Cold Stor- 
age Warehouses, Hospitals, etc. 

Send for Illustrated and Descriptive Circulars. 

PICTET ARTIFICIAL ICE CO. (Limited), 

142 Greenwich Street, 

P. O. Box 3083. New York City, N. Y. 



IPIUM HABIT EASILY CURED! 



Essay Free. JuBt published. The Morphine User; 
w 200 Ipp.; 11.00. LESLIE E. KEEI — 
C. & A. R. R„ DWIGHT, ILL., U. S. A. 



forpM 
M.D.. 



H.W.J0HHS' 

'AS8KT0* 

LIQUID PAINTS 

ASBESTOS ROOFING, 

ASBESTOS HOILER COVERINGS, 
ASBESTOS LI N I N< 3 FE1 ,T. 

ASHKS'l'OS STEAM PACKING. 
ASBESTOS WICK PACKING. 
ASBESTOS FLAT PICKING, 
ASBESTOS MILLBOARD, 
ASBESTOS GASKETS, 

ASBESTOS SHEA THINGS, 
COATINGS, CEMENTS. Etc. 

Descriptive price lists and samples sent free. 

H. W. JOHNS M'F'G CO., 

87 Maiden Lane, New York, 



WA TER EL EVATOR, OR STEAM JET PUMP. 

For Pumping Hot, Cold or Dirty 
Water, Lye, Tan Liquor, Acids. 
Slops, etc., this Pump is durable, 
effective, economical, reliable, and 
low priced. With 50 lb, steam a 
1 in. $8.50 pump raises 300 gal. per 
hour, 50 ft. high. With 55 lb. 
steam a 2 in. $16 pump raises 2,100 
gal. per hour 50 ft. high. Ten 
sizes, % to 6 inch. Cheapest reliable Steam Fire Pump 
made, State for what purpose wanted, and write for 
prices, etc. 

VAN DUZEN & TIFT, Cincinnati, O. 




VVIT1. A. HARRIS. 

PROVIDENCE, R. I. (PARK STREET), 

Six minutes walk W'eBt from station. 
Original and Only builder of the 

HAlUUS-COliLlSS ENGINE 

With Harris* Patented Improvements, 
from 10 to 1,000 H. P. 



K0RTJNG UNIVERSAL INJECTOR 

double; tube " 
FOR BOILER FEEDING 
operated /&y onuKandle 

WILL LIFT HOT WATER 
WORKING GUARANTEED 

_T— tend for Cvrcnicpr — 

•-^OFFICES AND WAREROOMS4 — • 
PHILADA. I2T? & THDMPS0NSTS.il N EW YORK ID 9 LIBERTY SI 
BOSTON. 7 OLIVER ST II CHICAGO. 84- MARKET St 




HARTFOPxD 

STEAM BOILER 
Inspection & Insurance 

COMPANY. 

W. B. FRANRLIN.V. Pres't, J. M. ALLEN. Pres't. 
J. B. PIERCE. Sec'v, 




T?NGIN'eerS, Farmers. Mechanics, Mill Owners. Manu- 
r> f acturers, Builders, Miners. Merchants, etc.. will find 
in MooKE'a Umvkhsal Assistant and Compuetk 
Mechanic, a work containing 1,016 pages, 500 Engravings 
m Tables, and over 1,000,000 Industrial Facts," Calcula- 
tions, Processes, Secrets, Rules, etc., of rare utility in 200 
Trades. A $5 book free by mail for $2.50 ; worth its weight 
in gold to any Mechanic, Farmer, or Business Man A§ent." 
Wanted, Sure sale everywhere for all time. One agent 
reports $137.50earned inOdays. For III. Contents Pamph- 
let. Terms, and 128-page Catalogue of nearly 3.00i Stand- 
ard Books, address National BOOK CO., 73 Beekman 
Street, New York. Mention this paper. 



APCUTC can now grasp a fort u n e . Address 
Audi I O RIDEOUT & CO., 10 Barclay St.. N, Y. 





T HE PARAGON SCHOOL DESK 

garretson! EXTENSION 

-*• TABLE SLIDE •■*- 



BUFFALO HARDWARE C 

SWAN ST. BUFFALO N.Y. 
ILLUSTtl EDITORIAL SEPT.I7J88/ 




ON 30 DAYS' TRIAL! 

We will Send on 30 Days' Trial 

Dr. Bye's Electro-Voltaic Belts, Suspensories, 

And other Electrical Appliances TO MEN 
suffering f om Nci-voum Debility, I-ost Vitality. 
etc., speedily restoring Ilea 1th and >In nhoori. 
Also for Rheu milt ism, Pni'iilysi*. Jiiver and 
Kidney Trouble*, and many other disease*. 
Illustrated pamphlet free. Address 

VOLTAIC BELT CO., Marshall, Mich. 



Surgeon 




At Low Prices* Larffe Assorted Stock* 
A & F. BROWN 57-61 Lewis St., New York, 




Cards 



Your Own g 



Labels, 
Proas $3. 
larger Size $8. 
13 other sizes For baeiness, pleas- 
ure, old, or young. Everything easy 
by printed instructions. Send two 
Stamps for Catalogue of Presses, 
Type, Cards, etc., to the factory. 
Kelsey & Co., IUerideu, Conn. 




OF THE 

gtimtxtit Jlttwtau 

FOR 1882. 

The Most Popular Scientific Paper in lite World* 

Only $3.«0 a Year, including postage. Weekly. 
5**5 Numbers a Year. 

This widely circulated and splendidly illustrated 
paper is published weekly. Every number contains six. 
teen pages of useful information, and a large number of 
original engravings of new inventions and discoveries, 
representing Engineering Works Steam .Machinery. 
New Inventions. Novelties in Mechanics. Manufactures, 
Chemistry, Electricity, Telegraphy. Photography Archi- 
tecture. Agriculture, Horticulture, Natural History, etc. 

All Classes of Renders find in the Scientific 
American a, popular resume uf the best scientific in- 
formation of the day and it is the aim of the publishers 
to present it in an attractive form, avoiding as much as 
possible abstruse terms. To every intelligent mind 
thiB journal affords a constant supply of Instructive 
reading. It is promotive of knowledge and progress in 
every community where it circulates. 

Terms of Subscription.— One copy of the Scien- 
tific Amkuican will be sent for one year— 52 numbers- 
postage prepaid, to any subscriber in the United States 
or Canada, on receipt of three dollars and twenty 
ceil til by the publishers . six months, #1.00*. three 
months, £1.00. 

Club*.— One extra copy of the Scientific Ameri- 
can will be supplied gratis jor every club of five mbsC'ribem 
at $3.20 each additional copies at same proportionate 
nite 

One copy of the Scientific Amkuican and one copy 

of the Scientific American Supple vent will be sent 

1 for one year, postage prepaid, to any subscriber in the 

I United States or Canada, on receipt of term tJollars by 

the publishers. 

The safest way to remit is by Postal Order 1'i-aft, or 
Express. Money carefully placed inside of envelopes, 
securely sealed, and correctly addressed, seldom goes 
astray, but is at the sender's risk, Address all letters 
and make all orders, drafts, etc., payable to 

ZLvdZ-Cn^TKT dc CO., 

26 I Broadway, New York. 

To Foreign Subscribers. —Under the facilities of 
the Postal Union, the Scientific American isnowsent 
by post direct from New York, with regularity to sub- 
i scribers in Great Britain. India, Australia, and ail other 
British colonies: to France, Austria, Belgium, Germany 
Russia, and nil other European States,- Japan. Brazil. 
Mexico, and all States of Central and South America. 
Terms, when sent to foreign countries, Canada excepted. 
H, gold, for Scientific Amkuican. one year- $9, gold, 
for both SciENTit'rc Amkuican and Supplement for 
one year. Thisincludes postage, which we pay. Remit 
by postal order or draft to order of 

MUNN & CO., 261 Broadway. New York. 



™y , **OTll<it'®* , S* 0v e n s. Hot S last Pipes, 

Boiler Flues, Superheated Steam, Oil Stills, etc. 

HENRY W. BUCKLEY, Sole Manufacturer, 

149 Broadway, New York. 



PRINTING INKS. 

THE "Scientific American" is piinted with CHAS. 
EMEU JOHNSON & CO. 'S INK. Tenth and Lom- 
bard Sts. . Philadelphia, and 59 Gold St., New York. 
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